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ABSTRACT
Knowledge is the currency of the global economy, the foundation of wealth creation, and the
sole antecedent of sustainable competitive advantage in today’s markets. In the current business
environment, success of organisations is dependent upon their ability to develop and implement
resilient Knowledge Management (KM) strategies to leverage and exploit their knowledge
assets. Yet, knowledge is intrinsically linked to individuals and their exclusive abilities to
create, share and apply knowledge thereby creating value for their organisations. Knowledge
holders are without doubt the valuable assets which lead the increasing velocity of
organisational transformation in order to cope with market pressures and confront
uncertainty. Effectual KM thus implicates knowledge assessment capability that enables the
identification of knowledge holders within the firm and accordingly optimises the allocation of
knowledge assets.
Identifying and retaining knowledge holders requires a systematic KM initiative to help
managers assess the individual knowledge of their employees and hence formulate and evaluate
knowledge management and retention strategies. This research therefore attempts to focus on
knowledge assessment practice and explores the underlying constructs of individual knowledge
in the organisational context. In light of the knowledge-based view of the firm[1][2][3], a
comprehensive theoretical model highlights the crucial role of individuals in organisational
knowledge dynamics based on seminal KM theories of Stocks and Flows of Knowledge[4],
Intellectual Capital[5] [6] [7], and the SECI Model of Knowledge Creation[8]. Evolving from this
conceptual foundation, the MinK framework is proposed as an innovative framework that
endows organisations in delineating knowledge stocks and visualising knowledge flows by
providing an integrated assessment platform for decision makers. The presented framework
ensures that individual knowledge is accurately assessed from a number of perspectives using a
well-defined set of theoretically grounded and industry validated indicators stemming from a
multi-dimensional scorecard. Flexibility is embedded in the MinK framework, allowing
managers to customise the key measures according to the firm’s specific context. Adopting the
360-degree approach, the assessment process uses self evaluations and multi-source knowledge
appraisals to provide rich and insightful results.
An Individual Knowledge Index (IK-Index) that denotes the overall knowledge rating of each
employee is another research outcome spanning out of a unique formula that combines a
number of Multi-Criteria Decision Analysis (MCDA) techniques to consolidate assessment
results into a single reflective numeral. The incorporation of technology enables the complete
automation of the assessment process and helps to address parametric multiplicity and
arithmetic complexity. Armed with advances in Information Technology, the MinK Web System
offers a user-friendly interface supported by a sophisticated computational module and a smart
deep learning algorithm to ensure the efficiency, security, and accuracy of the assessment
process. Companies that used MinK in the pilot study have described the framework as an
accurate assessment solution which can enable managers to make informed decisions,
particularly in human capital planning. Such an approach balances the art and science of KM
while taking into account the culture and dynamics of the organisation. Ultimately, this research
advocates a people-centric KM approach that places the individual knowledge holder at the core
of KM activity, and suggests that effective KM is essentially effective management of
knowledge workers.
______________________________

[1] Spender (1996)
[2] Spender (2014)
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[8] Nonaka and Takeuchi (1995)

[3] Grant (1996)
[6] Stewart (1998)
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CHAPTER 1: INTRODUCTION

“An investment in knowledge pays the best interest.”
Benjamin Franklin
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CHAPTER 1: INTRODUCTION
1.1 Overview
Over the past decades, global economies have shifted from a dependence on physical
resources to a new paradigm where intangibles have become the core of value creation.
Fuelled by extraordinary advances in technology, the Knowledge Economy has defined
new rules for economic leadership where the ability of nations to rise in today’s world
begins with the recognition of knowledge as the engine of growth and prosperity.
According to the World Bank (2011), the current “knowledge revolution” is
characterised by increased investment in innovation, intellectual capital and learning to
empower people to acquire, create, disseminate, and use knowledge more effectively for
greater economic and social development.

The implications of the knowledge era on organisations are immense. Its capricious
nature has created a business climate that is characterised by volatile market needs,
globalisation, and fierce competition. Within such a complex and dynamic environment,
knowledge has ultimately become the currency of the global economy, a vital strategic
resource, and the sole antecedent of sustainable competitive advantage (Teece and
Nonaka, 2001). The value of knowledge is magnified by being closely related to another
important organisational resource: time. Today’s organisations cannot afford to lose
time reinventing the wheel or looking for knowledge they are unable to retrieve. In an
age where the only constant is change, technological development and shifts in market
demand occur at unprecedented rates leaving products and services obsolescent
overnight and thus rapid advancements have made it crucial for organisations to act
swiftly before the window of opportunity disappears indefinitely. Changes in
communities, markets, business behaviour, competition, and most importantly
technology around the globe are forcing organisations to enhance their innovative
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capabilities, develop knowledge strategies, and learn new ways of managing their
intellectual capital. To overcome the massive challenges of such a turbulent business
climate, organisations have to strive to leverage and exploit their knowledge
immaculately.

Recognition of the value of knowledge has triggered an exponential growth in the
Knowledge Management (KM) domain making KM one of the fastest growing areas of
corporate spending and a thriving area of research publication that grows at an
exponential rate (Call, 2005; Ma and Yu, 2010; Qiu and Lv, 2014). Considerable
research efforts explored different approaches to KM and attempted to provide new
ways of managing knowledge in an organisational context. Review of the KM literature
reveals that early research tended to adopt a technology-based approach whose main
aim was to ‘capture’, ‘codify’ and ‘store’ knowledge using Information Technology
(IT) tools. However, the subsequent evolution of the KM field during the mid-1990s to
the early 2000s marked the recognition of the value of the humanistic aspects of
knowledge and the proposition of seminal theories that explored the ontology of
knowledge and its creation (Vorakulpipat and Rezgui, 2008). Since then, researchers
and practitioners strived to reconcile the techno-centric and people-centric approaches
to KM by proposing a wide range of models aimed at systematically managing the
creation, dissemination and utilisation of knowledge within organisations.

Nevertheless, the field continues to be challenged by high failure rates of KM projects
owing to a number of reasons that stem from the confusion that surrounds the notion of
KM itself (Tzortzaki and Mihiotis, 2014). The KM landscape remains puzzlingly
diverse with contributions from different disciplines including Philosophy, Information
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Systems, Economics, and Human Resources (HR) creating a lack of consensus on
fundamental KM issues and directions of future development. Moreover, a significant
proportion of KM research proposes theoretical models that are appreciated among
academics, but in many instances do not offer applied and viable solutions to business
challenges (Spender, 2015). Despite starting its third decade, KM is often still regarded
as a pre-science due to the lack of consensus and practicality that characterise the field
(Serenko and Dumay, 2015). This research attempts to contribute to KM theory and
practice by offering a novel and applied comprehensive framework.

1.2 Research Motives
1.2.1 Knowledge Loss Crisis
One of the immediate consequences of a firm’s failure to manage knowledge is the
threat of losing its most vital resource through knowledge loss. Precious knowledge is
irrevocable especially when individual knowledge-holders exit the organisation due to
internal and/or external factors such as: lay-offs, resignations, retirements, restructuring
and outsourcing. When employees leave, they often depart with priceless knowledge of
their job that had accumulated over the years through learning and practice. This, in
many instances, causes losses to their former organisations. Attempting a valuation,
research estimated that the loss of one key employee may cost the company over
100,000 Euros (Jääskeläinen, 2011). Similarly, a U.S. Fortune-500 company estimated
the loss of only one experienced marketing manager to exceed $1 million due to the loss
of knowledge (Parise et al., 2006). Other detrimental effects of knowledge loss might
include significant decrease in productivity, profitability, revenue, and credibility with
clients, in addition to increased costs due to excessive training needs (Daghfous et al.,
2013). Furthermore, the potential loss of knowledge is expected to increase as general
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workforce mobility rates have risen and are exacerbated by layoffs at times of financial
crisis (Martins and Meyer, 2012). Accordingly, mitigating the risk of knowledge loss
ultimately begins by identifying knowledge holders within the organisation. This will
enable managers to take precautionary measures through the formulation of welldefined knowledge retention strategies.

1.2.2 Role of Individuals in Knowledge Dynamics
The knowledge-based view of organisations envisages the firm as an ever-changing
system of organisational knowledge production and application (Spender, 1996b). The
nature of this system is multifaceted and comprises complex interactions between
individual knowledge held in people’s minds and organisational knowledge embedded
in systems, culture and practices. Within this evolving intra-firm dynamic, individuals
play a momentous role. Initially, knowledge is created solely by individuals based on
their unique capabilities to add meaning to information, identify patterns, and draw
conclusions from experiences within different contexts. Only through the contribution
of individuals in explicating and transferring knowledge, does knowledge become
institutionalised within the firm. Moreover, knowledge sharing mainly occurs during
social interaction between individuals in a process that can be mediated by technology,
but cannot be enforced. When seeking to utilise knowledge, organisations ultimately
rely on the exclusive human ability to act upon existing knowledge and facilitate its
integration into decision-making to drive organisational performance. Despite the
pivotal role of individuals in the organisational knowledge ecosystem, preliminary
review of the literature indicates that this role has been under investigated by many of
the previous KM studies. There is a tendency of KM research to adopt a holistic view of
organisational knowledge often overlooking its individual roots which suggests that
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more KM research efforts should be directed towards individual knowledge workers.
This proposition supports the recommendations of recent studies which advocate the
need for the integration of an individual perspective in KM research (Rechberg and
Syed, 2012, 2014).

1.2.3 Support of Managerial Judgement
The proper planning of HR through proper allocation of knowledge assets is a challenge
that confronts managers at all levels. As a Senior Manager himself, the researcher had
developed an interest in the question of how to put the right person in the right place.
Decision-making in this realm is mostly dependent upon the intuitive assessments of
managers, possibly guided by performance appraisal results. Yet, intuition may be
imperfect, and past results alone might not necessarily predict the future, particularly if
within other contexts. There is therefore a need for another decision-support tool to
supplement the existing managerial toolbox. Such a tool is required to assess
individuals through a knowledge-based lens in order to support managerial judgements
that are made in the quest for optimal allocation of human capital. Acknowledging that
the creative utilisation of human judgment will remain the basis of decision making, the
introduction of a complementary assessment framework will not reveal “ultimate
truths” but rather will help and support managers in the process of making “better
judgements” about human capital at their disposal (Spender, 2006a).

1.2.4 Pressure to Measure*
Measuring what is organisationally important and strategically powerful has always
been strongly encouraged in the management literature (Stewart, 1998). Although some

* The title “Pressure to Measure” was coined by Skyrme (2003) in the report entitled Measuring Knowledge and Intellectual Capital.
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challenge the validity of the popular quote “if you can’t measure it, you can’t manage
it,” it is an established fact that the capacity to manage any organisational dimension
becomes quite arduous without the ability to assess what is being managed. Despite
being a highly challenging endeavour, knowledge assessment has emerged as a key area
of interest for both academics and managers and is often advocated as an important
prerequisite of the effective management of knowledge (Liebowitz and Suen, 2000).
Successful KM entails knowledge assessment capability to enable identification of
‘hidden’ knowledge assets, proper governance of an organisation’s value creation
dynamics, alignment of strategic plans with available knowledge assets, and to support
managerial judgement in the allocation of knowledge resources (Edvinsson and Malone,
1997; Zack, 1999; Wiig, 1997c; Carlucci and Schiuma, 2006).

1.3 Research Questions and Objectives
This research ultimately tries to produce a creative and comprehensive individual
knowledge assessment framework to support effective KM practices. As a result, the
principal research question of this study is:
How can individual knowledge be assessed in an organisational context?

This main question can be further divided into four sub-questions:
- RQ1 What are the existing models used in assessing individual knowledge?
- RQ2 What are the methods, components and parameters required for the
design of an effective and integrated individual knowledge assessment
framework?
- RQ3 Would the proposed framework be generic in application, or would it
limited to specific industries and firm types?
- RQ4 How useful would the developed framework be for supporting decision
making in organisations and to what extent it could it be applied?
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To fully address these questions, the ultimate research objective is set to be:
The development of an integrated individual knowledge assessment
framework to enhance KM capabilities and support managerial
decision-making within organisations.

This main objective is then broken into four sub-objectives as follows:
Objective 1 Gain an in-depth understanding of existing knowledge assessment
frameworks.
Before embarking on a research journey, it is always helpful to map the “intellectual
territory” in which the research will navigate (Tranfield et al., 2003). It is imperative for
the researcher to be aware of the current state of knowledge in the domain, major
contributions, and existing limitations before attempting to contribute to the field (Gill
and Johnson, 2010). This leads to more refined research scope and objectives using
theories and frameworks that have been developed by previous researchers. Therefore,
the first objective of this study is to conduct an extensive literature review of previous
research work in the KM arena with particular emphasis on knowledge assessment. The
review mainly includes research articles published in peer-reviewed academic journals
and conferences in addition to seminal books that have set the foundations of the KM
field. Such review and analysis of existing assessment frameworks foster the
identification of different approaches and methods and also assess their strengths and
weaknesses. This process helps in identifying gaps in the literature and discovering
opportunities for improvement.

Objective 2 Identify the key components required to assess individual knowledge.
The assessment of intangible, complex, and multi-faceted concepts, such as knowledge,
often begin by identifying their underlying constructs in an attempt to develop an
understanding of their idiosyncrasies. The initial phase of the development of the
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framework hence embarks on an analytical exploration of the antecedents of individual
knowledge and their corresponding outcomes. The results of this investigation coupled
with the outcomes of the literature review can help to suggest the optimal methods on
how to assess individual knowledge. The framework is then designed by integrating a
variety of tools in an attempt to address the inherent complexity of knowledge.

Objective 3 Investigate the generalisability of the proposed framework across
organisations with different profiles.
The generalisability of management frameworks is often questioned due to high
diversity of organisation types, difference in business models, and the complexity of
their operational environments (Aharoni and Burton, 1994). This has made it quite
difficult for researchers to claim a one size fits all business solution. Thus, a significant
proportion of management frameworks limit their scope to specific sectors or certain
type of organisations. Others are designed to include adaptable elements that can be
customised according to the requirements of different firms in order to make them more
widely applicable. The third research objective is intended to address the quest for the
possibility of one framework to be equally pertinent to different industries and among
organisations with dissimilar characteristics.

Objective 4 Evaluate and validate the proposed framework and examine its
applicability.
The ultimate aim of management research is to produce applied and actionable solutions
that enhance management practice. Since this research attempts to provide both
theoretical and practical applicability, validation of the proposed framework is a critical
objective. Accordingly, a managerial questionnaire followed by an organisational case
study are planned to accomplish this objective.
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1.4 Thesis Layout
The outline of this thesis is comprised of seven chapters as follows:
1. Chapter One introduces the research project and its objectives and outlines the
structure of the thesis.
2. Chapter Two presents an extensive literature review of the KM domain and
focuses on knowledge assessment frameworks. Different KM research streams
are classified in a comprehensive taxonomy and the main approaches to
developing knowledge assessment measures are identified.
3. Chapter Three describes the research methodology used in the research to
address the research questions. Based on the paradigmatic stance of the research,
the mixed-method research design is discussed and justified for its ability to
achieve the research aims in an inclusive manner. The research plan composed
of five distinct stages is detailed by elucidating the aims, methods and
techniques used in each stage.
4. Chapter Four investigates conceptualisations of individual knowledge and the
current status of knowledge assessment in organisations. This is conducted using
a qualitative exploratory study through a set of interviews with a number of
senior managers and CEOs. The findings of the study are presented and
discussed in light of the academic literature.
5. Chapter Five demonstrates the development of the proposed individual
knowledge assessment framework, starting by the theoretical concepts
underpinning the framework design. The framework structure, its individual
components, and the interaction between them are then detailed.
6. Chapter Six reports the results of the validation study undertaken to examine
the validity and generalisability of the proposed knowledge assessment
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constructs using a large-scale questionnaire. It also provides an account of the
implementation of the framework in an existing organisation through an indepth case study.
7. Chapter Seven concludes the research by summarising its main findings and
contributions along with its implications for both researchers and practitioners.
Limitations of the research are also acknowledged and suggested avenues for
future research are proposed.
The structure of the thesis is depicted in Figure 1.1 and illustrates the outcomes of every
chapter in relation to the following chapters in addition to the research objectives (Obj)
each chapter addresses.

Figure 1.1: Thesis Layout
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“If you want to go somewhere, it is best to find someone who has already been there.”
Robert Kiyosaki
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2.1 Introduction
2.1.1 Background
KM has gained widespread attention from researchers since knowledge was recognised
as the main driver for value creation and economic growth in the current era (Drucker,
1994). By applying the concepts of the traditional resource-based view of the firm in the
context of the Knowledge Economy, Grant (1996) proposed the knowledge-based view
in which knowledge is emphasised as the most valuable organisational resource. The
firm is envisaged as a dynamic evolving system of knowledge creation and application
(Spender, 1996b). Only by continuously creating and leveraging its knowledge would
an organisation be able to outperform its rivals in the current fierce competition of
globalised markets (Holsapple and Joshi, 2001). Knowledge is, therefore, presently
regarded as the only source of sustainable competitive advantage (Teece and Nonaka,
2001).

The subsequent growing interest in KM resulted in an exponential growth of KM
publications over the last decade at a rate of almost 50% per year (Bontis and Serenko,
2009; Serenko and Bontis, 2004). A 2010 study of research published in 11 key KM
journals counted 3,109 unique authors affiliated to 1,450 institutions between the years
1994 and 2008 (Serenko et al., 2010). More recently, Qiu and Lv (2014) identified
13,000 KM publications to-date and projected that this figure would double by 2017.
The actual number of KM publications may be a multiple of those reported since a
significant portion of KM research is published in non-KM journals (Ma and Yu, 2010).
This is because, unlike other fields, the KM field has no clear boundaries (Lloria, 2008),
but rather a heterogeneous nature that creates overlaps with other domains (Figure 2.1).
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Figure 2.1: Common areas between KM and other fields

2.1.2 Review Methodology
A comprehensive literature review has marked the starting point of this research project,
covering a wide range of publications with the following specific objectives:
•

To explore the KM landscape at large and identify its different research streams
and major contributions.

•

To identify research gaps in the current literature which require research efforts.

•

To thoroughly review previous research in knowledge assessment and analyse
the approaches and parameters that are used in existing models.

A research plan was devised to outline the scope and methodology of the review and the
publication selection criteria. The criteria for inclusion were English peer-reviewed
journal and conference articles retrieved from electronic databases and through
reference chasing (i.e. tracking references cited in collected papers) and mostly
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published during the period of 1995 to present. This time period represents the most
prosperous era of KM research (Ma and Yu, 2010). Older classic contributions were
included as well, while non-academic research and publications in other languages were
criteria of exclusion.

Since an exhaustive review of the KM literature is practically impossible due to the
broad scope of the KM field (Kalling, 2003), this review followed the notion of
“theoretical saturation” proposed by Glaser and Strauss (1967). Saturation is defined as
being achieved when “no additional data are being found whereby the researcher can
develop properties of the category” and s/he “becomes empirically confident that a
category is saturated.” The review is hence concluded when the contribution of further
studies is perceived to add little value (Mitchell and Boyle, 2010).

In total, this study has reviewed more than 900 references, of which the majority were
peer-reviewed journal articles. Publications were analysed by content and categorised
into themes with the aim of constructing a taxonomy of the KM literature. The
inductive approach was used to classify articles and was not based on a predefined
classification (Rynes et al., 2001; Crilly et al., 2010). As the review progressed, the
researcher developed the boundaries of a taxonomic framework of KM subdomains in
which each paper was categorised under a certain theme according to its content. The
taxonomy was iteratively refined until it reached its final form (Figure 2.2). KM studies
were classified into one of five categories: (1) Definition of Knowledge (2) Knowledge
Management Frameworks and Systems, (3) Role of Information Technology, (4)
Managerial & Social issues, and (5) Knowledge Measurement.
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Figure 2.2: Proposed Classification of KM Literature

In the following sections, key issues and seminal contributions pertaining to each
category are discussed.

2.2 Definition of Knowledge
The first category of the literature includes definitions, types, and characteristics of
knowledge and grows from a controversy about the nature of knowledge that has
remained unresolved since the age of the philosophers of Ancient Greece. A complex
debate about the nature of human knowledge is the subject of a dedicated branch of
philosophy called epistemology (Burrell and Morgan, 1979). A common definition of
knowledge is the top tier in a three-level hierarchy that begins with data then
information (Boisot, 2002; Zack, 1999). Data is defined as raw facts that have little
meaning on their own. If data is processed and put into context, it yields information,
which Drucker (1998) defines as “data endowed with relevance and purpose.” Only if
information is combined with experience and judgement and used to drive action, does
it become knowledge (Kidwell et al., 2000).

A number of authors based their definitions on this hierarchy; they described knowledge
as “meaningful processed discrete facts” (Moteleb and Woodman, 2007) or the
“capacity to assign meaning to data” (Van der Spek and Spijkervet, 1997). Others have
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questioned the validity of this hierarchy believing that it has significant limitations
(Hicks et al., 2006) and that the distinction between information and knowledge
becomes vague in some contexts (Faucher et al., 2008). Tuomi (1999) argues that the
hierarchy should be reversed on the basis that data would not exist without a
predetermined semantic structure of information, which is formulated and explicated
based on knowledge.

In their seminal book, Davenport and Prusak (1998) suggest that the derivation of
information from data, and knowledge from information occurs through a series of
transformation processes (Figure 2.3). They define knowledge as “a fluid mix of framed
experience, values, contextual information, and expert insights that provides a
framework for evaluating and incorporating new experiences and information” and they
highlight the dynamic and contextual nature of knowledge and its association to
judgment and action. The connection between knowledge and action has been
emphasised by a number of other authors based on the capacity of knowledge to support
decision-making (Diakoulakis et al., 2004; Wiig, 1997b; Webb, 1998). Senge et al.
(1999) define knowledge as “the capacity for effective action” and use the linguistic
roots of knowledge to support their view. The word “know” originates from the Latin
word “noscere,” meaning “to know” and the suffix “-ledge” means “process” or
“action” (Call, 2005).

Source: Adapted from Davenport and Prusak (1998)
Figure 2.3: Data, Information and Knowledge Transformation Processes
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In addition to seeing knowledge through a relational hierarchy, the literature offers a
diverse spectrum of views about the essence of knowledge. Renowned KM scholar
Ikujiro Nonaka adopts the view rooted in Western Philosophy where knowledge is
envisaged as a dynamic human process which seeks “justified true belief” (Nonaka,
1991). Mingers (2008) confirms that truth is an important element of knowledge and
adds two other elements: “object” (what knowledge is about) and “source” (where
knowledge comes from). He then uses a wide range of dictionary definitions to identify
13 different meanings of the phrase “I know” (Table 2.1).

Table 2.1: Meanings of the phrase “I know”

!
!
!
!
!
!
!
!
!
!
!
!
!

Meaning
To perceive directly, to have cognition of
To have full information of
To know things from information
To recognise as the same or as familiar
To be acquainted with people or places
To have experience of
To be acquainted with emotions & situations
To have practical understanding / skill
To learn
To have understanding
To recognise the nature
To be aware of the truth
To be able to distinguish

Example
“I know it is raining”
“I know everything there is to know about widgets”
“I know there is a train at 5.32”
“I know that voice”
“I know your mother”
“I have known the cares of office”
“I know the feeling”
“I know how to use Excel”
“I know my French verbs”
“I know how a diesel engine works”
“I know that lump is benign”
“I know she is lying”
“I know right from wrong”
Source: Mingers (2008)

Other thinkers have defined knowledge as a state of knowing (Schubert et al., 1998), a
process of applying expertise (Zack, 1999), a condition of access to information
(McQueen, 1998), a capability to act or influence action (Carlsson et al., 1996), or an
object (Chang Lee et al., 2005). A compilation of knowledge definitions is summarised
in Table 2.2.
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Table 2.2: Definitions of Knowledge
Author
Ackermann (1965)

Definition of Knowledge
The ability to understand and explain why things are as they are.

Wiig (1993)

Truths, beliefs, concepts, judgements and expectations.

Earl (1994)

Tested, validated and codified information.

Nonaka and Takeuchi
(1995)

A dynamic human process of justifying personal belief towards the truth.

Davenport and Prusak
(1998)

a fluid mix of framed experience, values, contextual information, and
expert insights that provides a framework for evaluating and incorporating
new experiences and information.

Schubert et al. (1998)

A state or fact of knowing with knowing being a condition of
understanding gained through experience or study; the sum or range of
what has been perceived, discovered, or learned.

Senge et al. (1999)
Von Krogh al. (2000)

The capacity for effective action.
The capacity to define a situation and act accordingly.

Alvesson and Kärreman
(2001)

An ambiguous, unspecific and dynamic phenomenon, intrinsically related
to meaning, understanding and process.

Tsoukas and Vladimirou
(2001)

The individual capability to draw distinctions, within a domain of action,
based on an appreciation of context or theory, or both.

Another approach to defining knowledge uses its classification into types or forms in an
attempt to address its complexity. There are numerous debates about the types of
knowledge, but the most widely used is the tacit/explicit dichotomy (Figure 2.4).
Explicit knowledge is that which can be articulated, codified, and stored in various
formats, such as printed manuals or electronic databases (Stevens et al., 2010). Tacit
knowledge, on the other hand, lies in an individual’s judgement and experiences and
cannot be expressed in words (Grant, 2007). It is what renown philosopher Michael
Polanyi describes as “we know more than we can tell” (Polanyi, 1967). He gives the
classic example of a person’s face, it could be well known but very difficult to describe.
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Source: PricewaterhouseCoopers LLP cited in Kidwell et al. (2000)
Figure 2.4: Characteristics of Tacit and Explicit Knowledge

While most KM authors use the terms tacit and implicit knowledge interchangeably,
some have distinguished between them as different modes of non-explicit knowledge
(Meyer and Sugiyama, 2007). Implicit knowledge stands in the middle ground of the
tacit-explicit continuum and is defined as knowledge that one could articulate, but is
unwilling to do so due to behavioural, cultural or organisational reasons (Li and Gao,
2003). Numerous other taxonomies of knowledge - other than the tacit/explicit
dichotomy - have been identified in the literature of this area as well (Table 2.3). For
example, Heisig (2009) identified 28 other knowledge dichotomies, including:
internal/external, used/unused, undocumented/documented, structured/unstructured,
relevant/irrelevant,

formal/informal,

contextualised/abstract,

public/proprietary,

objective/subjective and individual/organisational knowledge. The last duality is of
particular interest because it signifies a common debate regarding the conceptualisation
of individual knowledge in relation to organisational knowledge.
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Table 2.3: Taxonomies of Knowledge
Author

Types of Knowledge

Lundvall (1996)

!
!
!
!

Know-What - Knowledge about facts that can be broken down into bits and easily codified.
Know-Why - Knowledge about laws and principles.
Know-How - Skills and capabilities to perform tasks.
Know-Who - Information about who knows what.

Singley (1989)

!
!

Declarative knowledge – Knowledge of facts.
Procedural knowledge – Knowledge of processes.

Millar et al.
(1997)

!
!
!
!
!

Catalogue knowledge - Know-What.
Explanatory knowledge - Know-Why.
Process knowledge - Know-How.
Social knowledge - Know-Who.
Experiential knowledge – A new concept of ‘What-Was.’

Collins (1993)
and
Blackler (1995)

!
!
!
!
!

Embrained knowledge - Conceptual and cognitive skills.
Embodied knowledge - Action-oriented, acquired by doing and context-dependent.
Encultured knowledge - Embedded in cultural systems, acquired by socialisation and language-dependant.
Embedded knowledge - Embedded in systemic routines, practices and procedures.
Encoded knowledge (Symbolic-type knowledge) - Signs and symbols, encoding requires codified knowledge.

Fleck (1997)

!
!
!
!
!
!

Formal knowledge - Embodied in codified theories, encoded in written form, acquired through formal learning.
Instrumentalities - Embodied in tool and instrument use, learnt through demonstration and practice.
Informal knowledge - Embodied in verbal interaction, learnt through interaction.
Contingent knowledge - Embodied in a specific context; acquired by on-the-spot learning.
Tacit knowledge - Embodied in people; rooted in practice and experience, transmitted through apprenticeship and training.
Meta-knowledge - Embodied in the organisation and general cultural, acquired through socialisation.

!
!

General knowledge - Knowledge possessed by a large number of people.
Specific (idiosyncratic) knowledge - Knowledge possessed by a limited number of individuals. Can be of two types:
- Technically specific knowledge - Deep knowledge about a specific domain.
- Contextually specific knowledge - Knowledge of certain circumstances of time and place.
Source: Adapted from Blumentritt and Johnston (1999), Kakabadse et al. (2003) and Beccerra-Fernandez et al. (2004)

(BeccerraFernandez et al.,
2004)
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Most KM scholars agree that knowledge is primarily created by and resides in
individuals (Erden et al., 2008; Rechberg and Syed, 2012). Davenport and Prusak
(1998) indicate that knowledge “originates and is applied in the minds of knowers” and
Nonaka and Takeuchi (1995) affirm “an organisation cannot create knowledge without
individuals.” Myers (1996) describes knowledge as an “innately human quality, residing
in the living mind [of] a person.” Nonetheless, the KM concept mostly operates at firm
level and aims to manage organisational knowledge. This implies the existence of a
complex dynamic between individual and organisational knowledge and a mechanism
by which the former is transformed to the latter. The true nature of this dynamic,
however, remains ambiguous (Jakubik, 2007).

Tsoukas and Vladimirou (2001) theorise that knowledge becomes organisational when
individuals “draw and act upon a corpus of generalisations in the form of generic rules
produced by the organisation.” From this perspective KM ought to start with the
individual because organisations would not exist without individuals’ ability to create
knowledge (Blackler, 1995). Another standpoint focuses on the collective view of
knowledge and finds that the concept of knowledge would lose value if reduced to the
individual (Argote et al., 2000). In their recent work, Rechberg and Syed (2014)
promote an integrative rather than a monistic thinking on this debate which advocates
an interdependence or merger between the two forms of knowledge where the
individual and the collective are not separate entities but rather part of what Nonaka
(1994) describes as a “collective self.”

To address this conceptual complexity, Spender (1994, 1996a, 1998) advocates a
“pluralist epistemology” which integrates different perspectives. He presents a valuable
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two-dimensional epistemological matrix (Figure 2.5) which distinguishes between four
knowledge types:
•

Conscious Knowledge: Explicit knowledge codified by individuals.

•

Objectified Knowledge: Explicit knowledge shared throughout the organisation
(e.g. documented procedures).

•

Automatic Knowledge: Tacit knowledge of individuals lying in their experience
and judgements.

•

Collective Knowledge: Group tacit knowledge of collective experience and
informal routines created by synergy between individuals.

Source: Spender (1998)
Figure 2.5: Spender's Epistemological Model

Within the matrix, knowledge flows between the four quadrants, and organisational
knowledge is mainly created through the interaction between the individual’s conscious
knowledge activity and the firm’s collective institutionalised practices (Spender, 1998).
Spender (1996a) describes collective knowledge as embedded in organisational
practices, dependent on historical context, and immobile. Because of its inimitability, he
contends it is the most strategically powerful.

The prominent SECI model (Figure 2.6), formulated by Nonaka and Takeuchi (1995),
offers another theory of organisational knowledge creation. The model depicts the
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creation of organisational knowledge by two simultaneous processes of “amplifying”
knowledge created by individuals, and converting knowledge from a tacit to an explicit
form through four conversion modes:
!

Socialisation (S) – conversion of tacit knowledge into other forms of tacit
knowledge through experience and social interaction between individuals who
exist within the same shared context.

!

Externalisation (E) – conversion of tacit knowledge into explicit knowledge
though articulation and dialogue to convey an individual’s conceptualisations to
the group.

!

Combination (C) – conversion of explicit knowledge into other forms of explicit
knowledge through codification and documentation. Through this process,
knowledge is disseminated within the organisation in forms that are usable by
others.

!

Internalisation (I) – conversion of explicit knowledge into tacit knowledge
within an individual through learning and practice.

Despite having its challengers [e.g Wilson (2002)], this model is widely used in the
literature as a foundation for discussing KM.

Source: Nonaka and Konno (2005)
Figure 2.6: SECI Model
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Discourse around the notions of individual and organisational knowledge relates to an
epistemological debate about the distinction between knowledge and the knower. Two
major approaches are adopted in the KM literature: an objectivist/positivist approach
and a subjectivist/interpretivist one (Spender and Marr, 2005). The first approach
visualises knowledge as an ‘object’ or ‘commodity’ that could be separated from the
knower and manipulated independently. This approach also assumes the separability of
explicit and tacit knowledge and focuses on knowledge available in codifiable forms i.e.
explicit knowledge. It is noted that a significant proportion of KM works have followed
a positivist/objectivist account of knowledge, which is reflected by the initial IT-driven
hype within the KM literature (Spender, 2006a; Crane and Bontis, 2014).

On the other hand, researchers within the subjectivist approach are highly critical of the
“commodification” of knowledge because it fails to address the tacit aspects of knowing
(Swan and Scarbrough, 2001; Hislop, 2009). They regard knowledge as a human
attribute which is embodied in people, socially constructed and culturally embedded
(Hislop, 2009). This approach also rejects the polarised view of knowledge dichotomies
contending that purely explicit knowledge is actually information and that all
knowledge is inherently tacit, with varying degrees of tacitness (Spender, 2015;
Johnson, 2007). Recent works supporting this view state that Polanyi’s thesis on tacit
knowing was misunderstood by those who claimed that tacit and explicit knowledge are
two distinct entities, when in fact, they are not (Grant, 2007; Crane and Bontis, 2014).
Edwards (2015) concludes that knowledge is best thought of as a tacit “core” with an
explicit “layer” where the size of each varies between different objects of knowledge.
For example, riding a bicycle would have a much larger tacit component than filling out
an application form (Figure 2.7).
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Source: Edwards (2009)
Figure 2.7: Knowledge - Tacit Core and Explicit Layer

Another prevalent conceptualisation of organisational knowledge is described by the
resource theory of “stocks and flows” (Dierickx and Cool, 1989). Knowledge stocks are
either recorded (i.e. codified) or reside in the minds of people and, as time passes,
knowledge flows among individuals and between individuals and records (Machlup,
1979). Knowledge flows are seen as dynamic interactions between tacit and explicit
forms, which elaborate or reduce existing stocks that have accumulated in different
parts of the firm (Bontis et al., 1999; Schulz and Jobe, 2001). Analogous to a liquid,
knowledge could be visualised using a bathtub metaphor where the level of liquid (i.e.
stock) is the result of the difference between continuous inward and outward flows
(Dierickx and Cool, 1989). The rate of the flow is dependent upon the characteristics of
the liquid and the absence of barriers in its path. Hindrances that obstruct knowledge
flows were identified by Szulanski (1996) in his notion of “stickiness,” which he
defines as the difficulty of transferring knowledge. Based on his research on a large
sample of organisations, he concludes that the most important predictors of knowledge
transfer within the firm are “causal ambiguity” (i.e. depth of knowledge, tacitness),
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quality of the relationship between source and recipient, and recipient’s lack of
“absorptive capacity” which refers to the ability to assimilate new knowledge (Cohen
and Levinthal, 1990).

Gupta and Govindarajan (1996) add other inhibitive factors which include the value of
knowledge stock, transmission channels, and motivational disposition (i.e. motivation)
to receive knowledge. Similarly, in their study of 83 multinationals Kogut and Zander
(1993) identified codifiability, teachability and complexity as key determinants of the
efficiency of internal knowledge transfer within the firm. Using the same analogy,
Beccerra-Fernandez et al. provide a model to detail the locations of knowledge stock
reservoirs within an organisation. Their threefold framework portrays knowledge as
embodied in people and organisational artefacts and embedded in intra-firm and interfirm social contexts (Figure 2.8).

Source: Beccerra-Fernandez et al. (2004)
Figure 2.8: Knowledge Resevoirs Model

2.3 Knowledge Management Frameworks and Systems
As with other resources, the need to manage the knowledge resource gave rise to the
field of Knowledge Management (KM). The literature is rich with various definitions of
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KM (Table 2.4), but one of the most simple and comprehensive definitions is “[a]
conscious strategy of getting the right knowledge to the right people at the right time
and helping people share and put information into action in ways that strive to improve
organisational performance” (O'Dell et al., 1998). Arguably, activities which fall under
KM are not new (Alavi and Leidner, 2001; Gault and Foray, 2003). Organisations have
always attempted to manage knowledge, but these initiatives were mostly fragmented
and tended not to be managed under an organisation-wide KM rubric (Carlsson, 2003).
KM differs from such activities in being a conscious and systematic approach to the
creation, dissemination and application of knowledge (Bergeron, 2003). Notions of the
‘right knowledge’ and the ‘right people’ demonstrate the need to identify what is
essentially valuable knowledge amidst the hoards of information an organisation creates
every day.
Table 2.4: Definitions of KM
Author
Hislop (2009)

KM Definition
Any deliberate efforts to manage the knowledge of an
organisation’s workforce.

Beccerra-Fernandez et al.
(2004)

Doing what is needed to get the most out of knowledge resources.

Von Krogh (1999)
in Alavi and Leidner (2001)

A process of identifying, capturing, and leveraging the collective
knowledge in an organisation to help the organisation compete.

O'Dell et al. (1998)

A conscious strategy of getting the right knowledge to the right
people at the right time and helping people share and put
information into action in ways that strive to improve
organisational performance.

Wiig (1997a)

To make the enterprise act as intelligently as possible to secure its
viability and overall success and to realise the best value of its
knowledge assets.

Mouritsen et al. (2001b)

Aligning all the firm’s knowledge resources, which implies a form
of co-ordinated effort to bring employees, technologies, processes
and customers together.

McInerney (2002)

An effort to increase useful knowledge within the organisation by
encouraging communication, offering opportunities to learn, and
promoting the sharing of appropriate knowledge artefacts.

APQC reported in
O'Dell and Hubert (2011)

A systematic effort to enable information and knowledge to grow,
flow and create value.
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The definition above by O'Dell et al. proposes an association between KM and
corporate strategy, a link that ensures KM is oriented towards improving corporate
performance. KM contributes to the formulation of such strategy due to its key role in
decision-making, a managerial process that is significantly knowledge-intensive
(Holsapple, 2001). To sustain this valid link, the firm’s KM strategy should be aligned
with its business strategy by acknowledging the role of knowledge resources in
achieving organisational goals and developing a KM strategy that sustains and develops
these resources (Du Plessis, 2007a; Kamara et al., 2002; Hislop, 2009). According to a
KPMG Consulting survey of 423 senior directors, KM is believed to support an
organisation in achieving its goals through better decision-making, faster response to
key business issues, improved employee skills, higher productivity, and sharing best
practice (KPMG, 2000).

The structured management of knowledge within the organisation occurs through the
development of a Knowledge Management System (KMS). A KMS could be defined as
a managerial, technical and organisational system that is designed to support KM
implementation and involves a number of knowledge processes (Massa and Testa,
2009). Authors have identified between four and ten processes that they claimed should
be either fully or partially addressed by KM work (Alavi and Leidner, 2001). For
example, Schiuma and Marr (2001) illustrate seven knowledge processes in a cycle of
activities which depicts the “levers” of KM, called the Knowledge Process Wheel
(Figure 2.9).
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Source: Schiuma and Marr (2001)
Figure 2.9: The Knowledge Process Wheel

While some authors use the terms sharing and transfer interchangeably when
discussing knowledge processes, other distinguish between them as shown in the wheel.
King (2008) differentiates between knowledge transfer and knowledge sharing by
explaining that transfer implies “intention” and “unidirectionality” while sharing occurs
in a multitude of directions and may be unintended. Edwards (2015) echoes this
distinction, but believes that neither should be regarded as a knowledge process, but
rather as means to other ends. In his proposed Knowledge Life Cycle (Figure 2.10), he
also adds the activity of knowledge forgetting to denote the process by which firms
“throw away” obsolete knowledge.

Source: Edwards (2015)
Figure 2.10: Knowledge Life Cycle
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By reviewing 160 KM frameworks, Heisig (2009) found that more than 70% of
frameworks included lists of knowledge processes which he grouped under six headings
using the most frequently used terms (Table 2.5). Similarly, Alavi and Leidner (2001)
argue that most knowledge processes can be grouped under four core activities:
(1) Knowledge Creation and Acquisition – refers to gaining new knowledge that is
generated within the firm or obtained from external sources.
(2) Knowledge Storage and Retrieval – refers to the codification of knowledge into
organisational artefacts from which it could be later recovered.
(3) Knowledge Transfer and Sharing – refers to the mobilisation of knowledge
between different parts of the organisation.
(4) Knowledge Application – refers to putting knowledge into action; utilisation of
knowledge to achieve organisational objectives.
Table 2.5: KM Processes
Process

Synonyms

Create

Generate, development, innovate, build/sustain,
development, production, experimenting, evolve.

further

Identify

Organise and classify, structure, analyse, determining, review,
inventory, locate, investigate, discover, screening, survey and
categorise, mapping, find.

Acquire

Collect, import, provide, get, sourcing, gathering.

Share

Transfer, distribution, knowledge communication, collaborate,
diffusion, knowledge dissemination, allocation, network,
cooperate.

Store

Retention, capture, codification, package, secure, archiving,
documentation, maintain, preserve, protect, accumulate.

Use

Application, apply, act, leverage, re-use, enable, exploit,
deriving value, capitalisation, deploy.
Source: Adapted from Heisig (2009)

Based on different epistemological conceptions of knowledge, there are two broad KM
strategies which influence the design of a KMS: codification and personalisation, a
popular classification based on the work of Hansen et al. (1999). The codification
(hard) approach focuses on the capturing and storage of knowledge in electronic
repositories, thus making it available for retrieval and, due to its nature, tends to pursue
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explicit knowledge (Shin, 2004). This approach adopts a people-to-documents strategy,
seeking to reuse knowledge by investing in building robust IT databases and rewarding
employees who contribute to the electronic KMS. In contrast, personalisation - a soft
approach - focuses on the transfer of knowledge through face-to-face and social
interaction activities (Shin, 2004). It adopts a person-to-person strategy aimed at
sharing knowledge and nurturing its creation, and is seen thereof as more suitable for
the dissemination of tacit knowledge (Massa and Testa, 2009). In this approach,
moderate investment is made in IT as its function is only to connect people and more
investment is made in recruiting highly qualified human resources and motivating them
to share their knowledge. The characteristics of both KMS strategies are contrasted in
Table 2.6.
Table 2.6: KMS Strategies
Codification
Link with Business Strategy

Personalisation

Competitive advantage through Competitive advantage through
knowledge reuse
knowledge creation

Relevant Knowledge Processes

Transferring knowledge from
people to documents

Empowering social interactions
to facilitate sharing of tacit
knowledge

Role of Information Technology

Intensive

Moderate

Motivate employees to codify
their knowledge

Motivate employees to share
their knowledge

Role of Management

Source: Adapted from Hansen et al. (1999) and Hislop (2009)

Although Hansen et al. (1999) argue that a company must choose between a
codification and a personalisation strategy, others believe both can be pursued
simultaneously within the same framework (Snowden, 2002; Aidemark, 2009). Hence,
a more recent trend is to design a “holistic” KMS which addresses all KM processes and
uses a hybridisation of more than one strategy, such as combining codification and
personalisation in the same KMS (Diakoulakis et al., 2004; Lin, 2014).
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A common personalisation strategy used by organisations to encourage knowledge
creation and sharing is the support of Communities of Practice (CoP). CoPs have
received considerable attention in the KM literature (Edwards et al., 2003; Bolisani and
Scarso, 2014) and can be described as groups of people informally bound together by
shared expertise and passion for a joint enterprise (Wenger, 1999; Jeon et al., 2011).
They are typically characterised by their domain (i.e. the field of knowledge in which
the community shares an interest); the community (i.e. the members of the group and the
relationships between them); and the practice, which refers to the tools and methods
that are developed and shared within the group (Wenger et al., 2002). For instance, a
group of academics who teach the same subject and share an interest in deepening their
knowledge of it by communicating best practices among them is an example of a CoP
(Trowler and Turner, 2002).

When work teams are compared to CoPs, the former are found to be formalised,
structured, possibly delegated and hierarchal, while CoPs, on the other hand, are
dynamic, evolving, and voluntary (Hislop, 2009). Organisations are urged to “cultivate”
CoPs to enhance knowledge transfer and innovation (Wenger et al., 2002). The
challenge, however, is that the attempt to manage CoPs conflicts with their innate nature
of being self-managed and hence there is a risk that management interventions would
inhibit the flexibility and creativity of the community. It is therefore recommended that
management of CoPs should adopt the “light touch” approach, where organisations
would develop and nurture CoPs without attempting to control or formalise their
structure and/or practices (Corso et al., 2009; Loyarte and Rivera, 2007; McDermott,
2000).
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Conceding that not all knowledge can be articulated, and not wanting to overlook tacit
knowledge, the People-Finder KMS presents a third strategy which does not attempt to
capture knowledge itself, but instead aims to map the location of this knowledge within
the organisation (Becerra-Fernandez, 2000). This approach tries to create Knowledge
Yellow Pages to point those seeking certain expertise towards those within the
organisation who hold it, and to ensure they are accessible for consultation or
knowledge sharing (Lloria, 2008). To trace where knowledge is located within the
organisation more accurately, some studies have analysed the flow of knowledge and
the roles of different members in knowledge acquisition and sharing. They divided
employees into external communication stars who acquire external knowledge and
bring it into the organisation, internal communication stars who disseminate knowledge
within the organisation, and gatekeepers who have the unusual capability to do both
tasks (Whelan et al., 2010).

Spender (2014) provides a different outlook on KM strategies by describing KM as the
simultaneous acts of managing knowledge assets and responding to uncertainty, referred
to as “knowledge absences,” with regards to data, meaning and practice (Table 2.7).
Data-oriented KM projects focus on using existing data to support decisions and
collecting data where it is lacking. KM which is concerned with meaning attempts to
add meaning to data to produce insightful information which could be diffused in the
firm. Finally, practice-focused KM capitalises on knowledge resources to support
decision-making by confronting uncertainty and transfers innovative best practices to
new situations (Spender, 2006b).
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Table 2.7: Addressing Knowledge Absences
Knowledge Assets

Knowledge Absences

Managing what we have

Responding to what we lack

Data

Rational decision-making

Data collection and systematic
discovery

Meaning

Communicating meaning

Constructing meaning

Practice

Executing decisions

Explorative practice

Knowledge Type

Source: Spender (2006b)

Interestingly, another view of KM is that it is not about managing knowledge at all.
Instead, the objective of KM should be management of the environment that will
encourage knowledge creation (Sveiby, 1993). Adopters of this view, such as Collison
and Parcell (2005), argue that knowledge as such can never be managed due to its
intangible and multifaceted nature and that attempting its management would be like
“herding cats.” This view of knowledge stresses that the main KM role of managers
should be to engraft “favourable conditions” within the organisation which would
stimulate the creation and sharing of knowledge (Choo and de Alvarenga Neto, 2010).

Given the preceding views, approaches, and processes, the literature presents a myriad
of different KM frameworks which attempt to provide a systematic solution for
managing knowledge. Besides proposing different approaches to KM, numerous other
discrepancies can be observed when reviewing studies in the current KMS literature.
Authors debate the processes that should be included in a KMS and their sequence, as
well as the terminology used. Consequently a universally accepted KMS framework has
yet to exist (Metaxiotis et al., 2005).
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2.4 Role of Information Technology
This is a grey area between the KM and Information Systems literature which is
populated with extensive research on the design and implementation of IT-based KM
solutions and their role in KM. Computer science research in this area has investigated
the development of new algorithms to improve the performance and ease of use of
current technological knowledge management systems using programming tools such as
data mining, artificial intelligence, expert systems, database technologies, search
techniques, and modelling (Liao, 2003). Utilising these tools, a wide spectrum of
software has been produced, each labelled as a KM Solution. Based on detailed research
by Lindvall et al. (2003), Table 2.8 summarises the features of each type of software
and its KMS approach. They conclude that no comprehensive KM package yet exists
because of the variety of KM attributes a truly comprehensive IT suite would need to
cover.

The monumental growth of the internet has taken IT aspirations to another level in the
KM domain, and new areas of research have emerged, particularly since the
introduction of WEB 2.0 technologies based on user-generated content. With more than
one billion internet users, several authors have strongly encouraged businesses to adopt
WEB 2.0 solutions to manage knowledge, emphasising its advantages that include ease
of use, structured content, collaboration, tracking and revision capabilities (Grace, 2009;
Levy, 2009). Moreover, the colossal growth of social media in the past few years has
created great interest in how services such as Facebook and Twitter could be used as
KM tools, particularly between an organisation and its customers (Chua and Banerjee,
2013).
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Table 2.8: Software Tools for KM

Software Type

Main Features

KMS Approach

Document and Content
Management

- Storing/uploading of documents.
- Retrieval based on indexing techniques and
advanced searching mechanisms.
- Access from any internet connected
workstation.

Codification

Organisational
Taxonomy

- Organisation of unstructured content into
structured categorised maps based on
taxonomies.

Codification

Collaborative Services
Knowledge
Discovery

- Instant Messaging.
- White-board collaboration.
- Co-authoring of documents.

Personalisation

- Data mining and visualisation.

Codification

Expert Networks

- Providing a forum for problem solving
through peer-to-peer support.
- Expertise brokerage.
- Expert identification.

People-Finder

Knowledge Portals

- Integration of several information sources to
make them accessible from one interface.
- Personalisation of the presentation of content
and data sources.

(Depends on the
services in the
portal)

Customer Relationship
Management

- Customer support tools (self-help).
- Customer support personnel tools (help-desk).
- Automatic direction of customer requests to
representatives based on customer profiles and
representative expertise.
- Recording of customer behaviour.

Codification

Competence
Management

- Creation of profiles for organisational
members based on their competencies.
- Expert Search.

People-Finder

Intellectual Property
Management

E-Learning
Management Systems

- Management of patents, copyrights
trademarks.
- Tracking of approval processes.
-

Reusable learning object libraries.
Adaptive web-based course delivery.
Component based authoring.
Scheduling and reporting tools.
Student evaluation and progress tracking.

and
Codification

Personalisation

Source: Lindvall et al. (2003)
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Initially such ambitions led to unrealistic expectations of what IT could offer, and
exaggerated predictions led some organisations to adopt entirely IT-based approaches to
KM. Unfortunately, many of these initiatives failed considerably due to two main
reasons. First, knowledge is created by cognitive processes and personal judgement
exercised by the human mind and involves socio-cultural interactions that IT remains
unable to capture. At the same time, IT systems that focused only on codifiable
knowledge ignored people’s valuable tacit knowledge (Storey and Barnett, 2000). In a
lot of cases such systems were simply data and information management solutions
operating under a KM title. The second reason is that in taking an IT-based approach,
some organisations overlooked the complexities of human behaviour by assuming
people would be willing to share their knowledge through the system, which in many
contexts was not the case (Garcia-Perez and Ayres, 2010). Hence, when technologies
involved did not come as close to being comparable with the human brain as its
proponents had hoped, it became evident that there is a limit to what technology could
do for KM (Davenport and Prusak, 1998)

The consequential reporting of numerous cases of the failure of IT-based KM
approaches led to the general understanding that KM is not an IT issue (McDermott,
2000). It became evident that depending solely on technological solutions would never
lead KM initiatives to succeed because of the cultural barriers and organisational
change issues that technology alone cannot solve (Beesley and Cooper, 2008;
Cleveland, 1999; Lang, 2001; Syed, 1998; Zeleny, 2002; Fahey and Prusak, 1998). This
gave rise to a new more moderate attitude towards IT use in KM, where IT is viewed
only as a “catalyst” to support KM initiatives (Tsui, 2005). As Mohamed et al. (2010)
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conclude: “IT as a utopian panacea will fail. Equally, the KM initiative that undervalues
IT will follow suit.”

2.5 Managerial and Social Issues in KM
An Ernst & Young survey of 431 US and European companies found that the gravest
reported difficulties in organisations were “changing people's behaviour,” and the
existence of “inappropriate organisational cultures” (Ruggles, 1999). Therefore, studies
in the fourth identified category in the KM literature examine the relationship between
KM and other managerial and cultural aspects of an organisation which are vital for KM
to succeed. This stream looks at the social aspects of KM, particularly of knowledge
sharing and transfer, and has received well-deserved interest and research intensity over
the past years.

2.5.1 Knowledge Sharing
The popular quote “Knowledge is Power” suggests that knowledge is a competitive
resource not only on the organisational level but also on an individual level (Stenmark,
2000). Thus, a common major problem and a starting point for research in this area is
the tendency of employees to hinder KM initiatives, which stems from their resistance
to share knowledge with others. The main reason for such behaviour - referred to as
knowledge hoarding - is people’s sense of “psychological ownership” of their
knowledge (Peng, 2013) and their fear of losing their “unique value” which would
reduce their chances of progression and increase those of others with whom they have
shared their knowledge (Renzl, 2008; Hislop, 2009). Their fears can extend further, as
was shown by a case study in which employees expressed their perceptions that
contributing to the company’s KMS could, indirectly, cause them to lose their jobs
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(Damodaran and Olphert, 2000). This resistance is amplified by the fact that knowledge
hoarding is not proscribed while knowledge sharing is mostly not recognised nor
rewarded in many of today’s organisations (Lam and Lambermont-Ford, 2010). In fact,
in some cases knowledge exchange may be perceived negatively as wasting time in
“chatting” (Davenport and Prusak, 1998). Those who are willing to share their
knowledge could be inhibited by the lack of time needed to put it into a form suitable
for sharing, unawareness of what knowledge needs to be shared (Levy et al., 2010), fear
of publishing something confidential (Paroutis and Saleh, 2009), and the lack of an
organisational culture and/or structure that fosters knowledge sharing (Ling, 2011).

To overcome these barriers and change human behaviour, in-depth research has been
conducted in the area of overlap between KM and Human Resources Management
(HRM). Based on the fact that people are the main drivers of KM (Yahya and Goh,
2002), research in this area studies HRM functions from a KM perspective. In the case
of motivation, for example, studies focus on how to encourage employees to share their
knowledge and engage with KM initiatives (Sié and Yakhlef, 2009; Swift et al., 2010;
Vilma and Jussi, 2012). The dominant view is that employees do not share their
knowledge for no reward, and that knowledge is transferred through transactions that
take place in a knowledge market in which there are buyers and sellers (Barachini,
2009). The “price” of sharing knowledge could be reciprocity, where the seller expects
to receive something in return; repute, where the provider wants to be known as a
knowledgeable person, or altruism, where the knowledge sharer simply derives personal
satisfaction from helping others (Jeon et al., 2011). Other studies have investigated the
effect of other HRM functions, such as recruitment, retention and training, on the
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knowledge worker and knowledge sharing (O'Donohue et al., 2007; Yigitcanlar et al.,
2007).

2.5.2 Organisational Culture
Organisational culture has been identified as a fundamental determinant of the success
or failure of KM. Consequently, extensive research has been conducted to identify
cultures that promote knowledge sharing (Al-Adaileh and Al-Atawi, 2011). It is
generally found that knowledge sharing flourishes in less formalised, more
decentralised (Chen and Huang, 2007), “ad hoc” cultures (Tseng, 2010) that foster trust
(Holste and Fields, 2010) and entrepreneurial attitude (Suppiah and Sandhu, 2011). At
the national level, few researchers conducted comparative KM studies across different
countries (Magnier-Watanabe et al., 2011). Others relied on cultural dimensions
developed by Hofstede et al. (1991) and found that knowledge transfer is more
prevalent in collectivist than in individualistic cultures (Moss et al., 2007), and is
impeded by cultural differences in other dimensions, such as uncertainty avoidance and
power distance (Chen et al., 2010; Wang et al., 2011).

2.5.3 Organisational Structure
Organisational structure is also researched in terms of being as important as culture in
relation to KM success. Studies have shown that flat organisational structures with few
hierarchal levels and matrix structures are generally found to promote more knowledge
sharing since they enhance interaction and communication between employees (ClaverCortes et al., 2007; Steiger et al., 2014). Studies have also looked at the most suitable
structure for governing KM functions (Schroeder et al., 2012). One approach has been
to establish a formal KM governance structure as part of the organisational structure,
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headed by a Chief Knowledge Officer (CKO) to lead the company’s KM efforts and
report directly to the top management (Kannabiran and Pandyan, 2010). Others propose
creating a hybrid organisational structure by retaining the company’s traditional
structure and adding a superimposed “virtual structure” to manage KM activities
(Mahesh and Suresh, 2009). A general view, however, is that KM is not concerned only
with certain managers and/or departments within the firm, but rather it should be
engrained in all aspects of the business’s operations and implemented, to different
extents, by most members of the organisation. As stated by Davenport and Prusak’s
popular phrase, "managing knowledge should be everybody's business."

2.5.4 Success Factors
In another cluster of research in this category, some authors have tried to summarise the
managerial factors required for KM to succeed. Ample numbers of case studies in this
area offer a number of social and managerial factors that are seen as crucial for the
success of KM initiatives, reported in the form of lists of “success factors” (Al-Alawi et
al., 2007), “barriers and facilitators” (Damodaran and Olphert, 2000), “organisational
enablers” (Kamhawi, 2012), or “organisational capabilities” as in the renowned work of
Gold et al. (2001). Few researchers tried to separate success factors for each stage of
KM implementation (Lin, 2011), while others have limited their studies to certain
industry classes, such as small businesses (Evangelista et al., 2010; Susanne and Ingi
Runar, 2012; Susanne and Stefan, 2012), project-based companies (Ajmal et al., 2010),
telecoms (Al-Adaileh and Al-Atawi, 2011), accounting and banking (Chong et al.,
2011; Paul Ihuoma, 2012), higher education (Cranfield and Taylor, 2008; Kidwell et al.,
2000; Fullwood et al., 2013), hospitality (Hallin and Marnburg, 2008), construction
(Dave and Koskela, 2009), oil and gas (Ranjbarfard et al., 2014), law firms
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(Forstenlechner et al., 2009), police force (Seba and Rowley, 2010) and football clubs
(Doloriert and Whitworth, 2011). Based on the conclusions of several authors
(Anantatmula and Kanungo, 2010; Bishop et al., 2008; Mullich, 2001; Quaddus and Xu,
2005; Mason and Pauleen, 2003; Xue et al., 2011; Oksanen and Ståhle, 2013), the main
KM success factors reported are:
o Linking KM to the business strategy;
o Defining criteria for organisational knowledge;
o Top management participation and support;
o Recognising and rewarding knowledge sharing;
o Installing appropriate infrastructure to support KM;
o Creating a culture of communication and team work;
o Managing both explicit knowledge and tacit knowledge;
o Understanding, defining KM and communicating its benefits;
o Adopting a holistic approach to KM that is not entirely dependent on IT;
o An organisational structure and physical space that inspire collaboration;
o Appointing dedicated staff to champion the KM initiative and provide training;
o Providing standardised and documented KM policies and procedures to ensure
clarity of roles and processes.

2.6 Knowledge Measurement
Knowledge measurement is one of - if not the - most difficult of KM activities (Chen et
al., 2009). The fluid and intangible nature of knowledge makes its measurement an
enormously complex and daunting task (Kankanhalli and Tan, 2005). Discussions of
knowledge measurement are often coupled with the related concept of Intellectual
Capital (Galbraith, 1969). Intellectual Capital (IC) is defined as the compilation of
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organisational intangible assets that drive organisational performance and value creation
(Schiuma et al., 2008). In the conceptualisation where organisational knowledge is
envisaged as a series of stocks and flows, IC can be seen as referring to the stock of
knowledge an organisation holds at a certain time, comprising knowledge that has been
acquired, integrated into the firm and used to create value (Chatzkel, 1998; Bontis,
2004). KM is concerned with the flows i.e., with the acquisition and sharing of such
knowledge (Al-Laham et al., 2011). Therefore, organisations implement KM processes
to capture and disseminate knowledge with the objective of accumulating IC (Ahmed
and Omar, 2011).

The drivers behind IC measurement are viewed from two organisational perspectives:
internal monitoring and external presentation. From an internal perspective, managers
may not know the value of their own IC, nor where it exists within their organisations,
despite it being their main source of competitive advantage (Bontis, 1999). Accordingly
IC measurement models attempt to discover “hidden” knowledge assets so they can be
utilised more effectively to improve organisational performance (Edvinsson, 1997).
When IC has been discovered, a measurement tool can continue to be crucial to evaluate
KM’s impact on increasing IC (Robinson and Kleiner, 1996) and to convince top
management of the value of KM (Liebowitz and Suen, 2000). The enormous growth in
KM expenditure - estimated in billions (Poston and Speier, 2005) - has been coupled
with strong demands for solutions that provide robust justifications for the massive
costs of KM (Khalifa et al., 2008).

From an external perspective, there is a widespread view that a company’s value could
only be assessed if intangible assets are taken into consideration. This view has emerged
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because of the wide gaps between companies’ book and market values, where the ratio
of the latter to the former has multiplied in the past decade (Lev, 1997). An example is
the acquisition by social media giant Facebook of WhatsApp, an instant messaging
mobile application, for an astounding 14 billion dollars (Olson, 2014). Generally
Accepted Accounting Principles (GAAP) are criticised for not reflecting a firm’s real
value by only reporting physical assets on the balance sheet, and disregarding
intangibles ones. They are also critiqued for reporting investments in IC (such as KM
programs) as costs to be deducted from profit, despite IC being an asset that can be
exploited to generate value. The “gap in the GAAP” conundrum (Skyrme, 2003) has led
a number of researchers to propose alternative accounting methods which incorporate
intangibles to reveal a company’s “true value” (Boda and Szlavik, 2007). Although the
literature offers a plethora of knowledge measurement methods; three main approaches
are identified: (1) Financial Methods, (2) IC Scorecard Methods, and (3) Performance
Methods.

2.6.1 Financial Methods
This first type of research uses financial models to calculate an overall value for a
company’s IC using information from its financial statements. The following are the
most prevalent methods:

2.6.1.1 Tobin’s Q
Developed by Nobel laureate and economist James Tobin, Tobin’s Quotient (1969) is a
tool to evaluate investment decisions which measures a company’s market-to-book
ratio, but values tangible assets using their replacement cost rather than their book
values (Luthy, 1998). Tobin theorises that a Q that is higher than one, and is higher than
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that of rival companies indicates that the company possesses an “intangible advantage’
with which it creates more value than its competitors. This advantage is its IC.
However, since Tobin relates IC to stock prices, which may fluctuate due to countless
factors, the Q has been criticised for being a measure that “rises and falls with market
exuberance” rather than being an appropriate method for measuring IC (Lev and Feng,
2001).

2.6.1.2 Economic Value Added (EVA)
EVA is a financial measure originally introduced as an indicator of shareholder value
creation (Stern et al., 1995; Stewart, 1994) and involves applying 164 adjustments to
traditional balance sheets to account for intangibles, for example by adding back
research and development costs to assets (Skyrme, 2003). EVA is then calculated by
deducting the cost of capital from operating profit (Weaver, 2001). EVA cannot be used
to measure IC directly, rather it can only suggest that an increase in EVA is an indicator
of efficient management of IC (Chen et al., 2004). Nevertheless, since this link remains
questionable, some authors believe that EVA is unsuitable as an IC indicator (Hong
Pew et al., 2008).

2.6.1.3 Human Resource Accounting (HRA)
Originating in the 1960s, the objective of HRA is to use financial data to quantify the
economic value of people as “human assets” (Hermanson, 1964; Flamholtz et al., 2002).
To this end, researchers have suggested three types of HRA models: cost models,
market models, and income models. In cost models, human capital is valued as the cost
of acquiring human assets (i.e. their recruitment and training cost), or alternatively the
discounted value of employees’ gross compensation (Bontis, 1999). Market models, on
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the other hand, equate human value with the cost of buying an individual’s services
from the market, for example via consultancy. Finally income models use the present
value of the revenues a person is expected to generate while working for a company.
HRA has been criticised as being dependent on a multitude of assumptions - including
employee service life, forecasted revenues, and equating value with cost - which may
lower its reliability and lead to results that are skewed by bias (Mayo, 2001).

2.6.1.4 Value Creation Intellectual Coefficient (VAIC)
VAIC is a value added and IC evaluation method proposed by Ante Pulic (2000) which
aims to measure how efficiently financial and intellectual capital are utilised to generate
value for the company through the calculation of a series of formulae listed in Table 2.9
(Ståhle et al., 2011).
Table 2.9: VAIC Calculation Steps
1

Calculate Value-Added (VA)
VA = Outputs (revenues) – Inputs

2

Calculate Capital Employed Efficiency (CEE)
CEE = VA/CE,
where CE is financial capital employed

3

Calculate Human Capital Efficiency (HCE)
HCE = HC/CE,
where HC is the total labour cost

4

Calculate Structural Capital Efficiency (SCE)
SCE = SC/CE,
where SC = VA - HC

5

Calculate Value Creation Intellectual Coefficient (VAIC)
VAIC = CEE + HCE + SCE

It should be noted, however, that VAIC is limited to providing an overview of IC and
identifying broad areas where value creation deficiencies exist. Pulic himself suggests
that deeper IC monitoring requires complementing VAIC with another IC measurement
tool (Skyrme, 2003).
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2.6.2 IC Scorecard Methods
The second approach, IC Scorecard models, split a company’s value into financial and
intellectual capital, and then break down the latter into different elements in the form of
a scorecard, which are then evaluated individually (Luthy, 1998). The majority of such
models tend to apply at least the first two of the following four processes: (1) IC
Classification (2) Metric Development (3) Aggregation (4) Financial Valuation (Figure
2.11).

Figure 2.11: Main processes of IC Scorecard Methods

When classifying IC, most authors agree with the tripartite classification proposed by
Stewart (1998), in which IC is broken down into Human Capital (HC), Structural
Capital (SC) and Relational Capital (RC), also referred to as Customer Capital (Kwee
Keong, 2008). HC includes the combined knowledge, skills and abilities that employees
possess, and is an important source of an organisation’s innovation (Bontis, 1998;
Luthy, 1998). Since HC cannot be “owned” by the organisation, it is lost when
employees leave (Carson et al., 2004). SC is the supportive infrastructure the company
makes available for its employees including physical resources, information systems
and organisational processes (Kannan and Aulbur, 2004). In contrast to HC, SC is
owned by the organisation, and so has been referred to as “knowledge that doesn’t go
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home at night” (Stewart and Ruckdeschel, 1998). RC refers to the combined value of an
organisation’s external relationships with stakeholders, such as suppliers and customers,
who are valuable sources of both revenue and knowledge for organisations. Some
authors refer to SC as Organisational Capital (OC), and use the term SC to refer to the
combination of OC and RC (Roos et al., 1998).

Following classification, sets of quantitative metrics are developed to measure each IC
component. Metrics could be direct counts, monetary values or ratios/percentages
(Lerro et al., 2012). In cases where metrics measure a qualitative attribute (e.g.
motivation) scale-based surveys are used to convert qualitative parameters into
quantitative figures. The next step in many frameworks is to aggregate all IC measures
into a single quantum, using such methods as averages and weighted averages. In the
final step, some models then attempt an IC valuation in monetary terms or propose a
correlation between the computed value of IC and the financial value of the company.
An extensive literature review found the following widely cited frameworks to be the
“key” models in this area (Marr et al., 2004). Models are introduced below then
summarised in Table 2.11.

2.6.2.1 Skandia Navigator
Cited more than 3000 times, The Skandia Navigator is the most prominent attempt to
measure IC. Led by Leif Edvinsson, the world’s first corporate Director of Intellectual
Capital, the framework was developed by Skandia AFS, a Swedish Insurance company
and the first company to publish an IC supplement to its shareholders with its annual
report (Hawkins, 2001). Skandia developed 112 metrics that cover four foci in addition
to a financial focus, where each focus relates to a component of IC (Edvinsson and
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Malone, 1997). Consolidation in this model is achieved by combining all financial
indicators into a single monetary value C, and converting all the remaining metrics into
ratios then aggregating them into an efficiency indicator I. Edvinsson and Malone
theorise that the overall financial value of IC is equal to I multiplied by C.

Since the Navigator was designed specifically for one company, some authors find that
it uses metrics which are tailored to fit the insurance industry in particular and thus
could not be generalised (Hong Pew et al., 2008). Moreover, it is also criticised for
offering a “snap shot” valuation that does not represent the dynamic knowledge flows in
an organisation (Roos and Roos, 1997). Finally, some of Skandia’s metrics were found
to have inherent assumptions which are not necessarily valid, such as assuming that the
number of PCs per employee is an indicator of knowledge acquisition and transfer
(Bontis, 2001).

2.6.2.2 IC-Index
The IC-Index (Roos et al., 1998) is a method that focuses on consolidating all the
different IC measures into a single index to draw a complete picture of an organisation’s
IC. IC is divided into HC (“thinking part”) and SC (“non-thinking part”), and RC is
considered to be a subset of SC. Organisations would start by determining Key Success
Factors (KSF) in view of their mission and strategy. KSFs would then be converted into
indicators, shortlisted, and categorised under the different IC components (HC and SC).
Unlike the Skandia Navigator, the IC-Index does not propose specific metrics, but
instead provides a framework by which every organisation would set its own metrics.
To facilitate consolidation, each indicator must be expressed as a dimensionless
number. In the final step, indicators are consolidated into a single index using a
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weighted average. Roos et al. emphasises that when choosing indicators, categorising,
and weighing them, selections must be done in light of the company’s strategy,
characteristics and the environment in which it operates. They do not provide a financial
valuation of IC, but instead indicate that there should be a positive correlation between a
company’s IC-Index and its financial value, and hence fluctuations in both figures
should follow a similar pattern. A large discrepancy between the behaviour of the ICIndex and market value over time is an indicator that the index is flawed and is not
measuring the correct parameters. In such a case, the organisation has to alter its
indicators to reproduce a more indicative index (Roos et al., 1998).

Company specific metrics used in the IC-Index evade the Skandia Navigator’s problem
of a lack of generalisability. However, the drawback of this flexibility is that the ICIndex does not allow different organisations to compare their IC because every
company’s index would be based on its own unique measures making interorganisational comparisons like “comparing apples with oranges” (Bontis, 2001).

2.6.2.3 Technology Broker (IC Audit)
The Technology Broker (Brooking, 1996) details a framework for conducting an indepth audit to evaluate an organisation’s IC. The audit begins with a questionnaire to
assess the current status of a company’s IC holistically. This is followed by an audit of
each of four IC components: a) market assets, b) human-centred assets, c) intellectual
property assets, and d) infrastructure assets. A variety of data collection methods are
employed including surveys, interviews, market research, quantitative analysis of
numerical data, evaluation of return on investment, and auditing documents and records.
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Based on the audit, each aspect is compared with the optimal state and is given an index
score from one to five, five being the optimum value. For example, if customer loyalty
was evaluated at 40%, its index value would be two out of five. Results are then
visually represented on a target diagram, also known as a concentric pie chart or a
bull’s-eye chart (Wickham and Hofmann, 2011; Wickham, 2008) to depict the score,
importance, and trend of each aspect. The final step is the financial valuation of IC for
which Brooking proposes using a cost, market or income approach such as those
described in HRA. The Technology Broker is hailed for offering an extensive audit
which unveils strengths and weaknesses of all aspects of an organisation’s IC, however,
like HRA, its financial valuation model is criticised for its dependence on unverified
assumptions (Hong Pew et al., 2008; Bontis, 2001).

2.6.2.4 Intangible Asset Monitor (IAM)
The IAM (Sveiby, 1997a) is a framework that offers a tool for internal measurement
intended for providing management with information for decision-making and is not
aimed at the external presentation of the company’s IC to its stakeholders. The model
divides IC into three components: Internal Structure, External Structure and Human
Competence, and proposes indices to measure each component from three different
perspectives: growth/renewal, efficiency and stability. The output shows the
organisation’s IC strengths and weaknesses and is displayed in a tabular format. Based
on their research of Australian companies, Petty and Guthrie (2000) introduced a few
modifications to the IAM, and renamed their framework to Modified Intangible Assets
Monitor (MIAM). Since the IAM is only a presentation format for internal reporting and
communication, it does not include a consolidation or financial valuation process and
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thus has the drawback of not providing any overall quantitative figures for IC (Kannan
and Aulbur, 2004).

2.6.2.5 IC Rating
The IC Rating (Jacobsen et al., 2005) is based on the works of Sveiby (1997a), as well
as Edvinsson and Malone (1997) but adds a “Business Recipe” to the three classic
components of IC to reflect the company’s strategy and surrounding environment which
Jacobsen et al. believe has a substantial effect on IC effectiveness. Similar to the IAM,
the IC Rating assesses IC components from the perspectives of effectiveness, risk and
renewal by evaluating more than 200 parameters through in-depth interviews with the
organisation’s internal and external stakeholders. Results are documented using a letter
grading system where “AAA” is the best grade and “D” is the worst, and are presented
on three levels, executive, operational and respondent, in a format that corresponds to
the information needed by each level. There are no further steps in this method;
parameter ratings are not consolidated and no dollar value for IC is computed. Since the
same questions are used in all organisations, the IC Rating is considered relatively
generic. This provides a degree of generalisability where results could be compared
from one organisation to the other, however, it makes it less adaptable to specific
organisations’ conditions when alterations to the questions are required (Jacobsen et al.,
2005).

2.6.2.6 Value Chain Scoreboard
The Value Chain Scoreboard - also known as The Value Chain Blueprint - was
developed to help managers within the firm in addition to investors outside the firm in
making business decisions by providing relevant information about the company’s

67

CHAPTER 2: LITERATURE REVIEW
value chain i.e. business model (Lev, 2001; Lev and Feng, 2001; Lev and Daum, 2004).
The value chain is conceptualised as a three-phase process of innovation which begins
with discovery and learning, followed by implementation, and ending in
commercialisation of new products and services. The model suggests three categories of
indicators for each of the three phases of the innovation value chain as shown in Table
2.10. According to Lev, scoreboard indicators should be: 1) quantitative, 2) standardised
to allow inter-firm comparison, and c) valid. The validity of indicators should be
confirmed by empirical evidence, such as statistical correlation between the indicators
and the and company’s market value. Among the strengths of this framework are its
clarity, focus on innovation and effort to link intangible value to financial value
(Andriessen, 2004b). Its structure and indicator categories, however, may not be
applicable to all types of organisations.

Table 2.10: Value Chain Scoreboard

Discovery and Learning
1. Internal Renewal
•
•
•

Research and Development
Work force training and
development
Organisational capital,
processes

2. Acquired capabilities
•
•
•

Technology purchase
Spillover utilisation
Capital Expenditures

Implementation
4. Intellectual Property
•
•
•

Patents, trademarks and
copyright
Licensing agreements
Coded know-how

5. Technological
Feasibility
•
•
•

Clinical tests, food and
drug administration
Beta tests, working pilots
First mover

Commercialisation
7. Customers
•
•
•
•

8. Performance
•
•
•
•

3. Networking
•
•
•

Research and development
alliances and joint ventures
Supplier and customer
integration
Communities of practice

6. Internet
•
•
•

Marketing alliances
Brand values
Customer churn and value
On-line sales

Revenues, earnings and
market share
Innovation revenues
Patent and know-how
royalties
Intangible-based earnings

9. Growth prospect

Threshold traffic
On-line purchase
Major internet alliances

•
•
•
•

Product pipeline dates
Expected efficiency
savings
Planned initiatives
Expected break even and
cash burn rate

Source: Lev (2001)
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2.6.2.7 Intellectual Capital Statement
As part of a project with the Danish Agency for Trade and Industry aimed to measure
the IC of 17 firms, Jan Mouritsen and his team developed the Intellectual Capital
Statement framework (Mouritsen et al., 2001b). Initially, Mouritsen et al. disagree with
the three-way model of IC because they envisage HC, SC, and RC as complementary
and highly interrelated, a claim they support by the fact that the same indicator may
sometimes fall under two IC categories. They are also critical of other IC models stating
that they do not prescribe an agenda of corrective action for the firm’s management
(Mouritsen et al., 2001a). Moving from a “bundled” view of knowledge resources, they
propose the use of knowledge narratives which they define as “a plot about a certain
phenomenon that shows the sequence of a set of events, dramatises the linkage between
them, and points out the good things and the bad elements that have to be avoided to
make the point of the narrative succeed” (Mouritsen et al., 2002). Narratives are a
textual description of the firm’s KM strategy based on its objectives and available
resources. Narratives are then used to define a list of associated management challenges
which the firm would have to overcome to be able to achieve the purpose of the
narrative. The progress of putting knowledge narratives into action is monitored through
a set of indicators referred to as the Intellectual Capital Accounting System.

Mouritsen et al. emphasise the sole monitoring purpose of indicators and explicitly state
that “indicators do not measure and explain the difference between market and book
value, and do not compute a financial value of the firm” (Mouritsen et al., 2001a). The
complete IC statement takes the form of a combination of narratives, indicators, in
addition to sketches to visualise the relationship between them. An example of an IC
statement for a consulting company is shown in Figure 2.12. By using descriptive
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accounts, IC statements have added an interesting qualitative and goal orientated aspect
to IC measurement, however, narratives risk being biased toward the view of those who
write them (Andriessen, 2004b).

Source: Mouritsen et al. (2002)
Figure 2.12: Sample IC Statement for a Consulting Firm

2.6.2.8 Other Frameworks
In addition to the aforementioned frameworks, a few more recent efforts are also
noteworthy. In Germany, the Ministry of Labour and Economics supported the
Wissensbilanz project, which aimed to instruct German small and medium enterprises
on how to systematically evaluate and capitalise on their IC to enhance the competitive
advantage of German companies. The project used The German IC Business Model, a
framework that provides a systematic process by which companies would be able to
visualize intangible factors that create value and provides a platform for decisionmaking that considers both tangible and intangible assets. The project and its associated
website* remain quite popular among German companies, especially after companies
reported the benefits of such an activity in terms of higher returns and cost savings
(Edvinsson and Kivikas, 2007). In another effort in Spain, Viedma-Marti integrated the
concept of benchmarking into KM by introducing the Intellectual Capital
*

http://www.akwissensbilanz.org
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Benchmarking System (ICBS) where companies would not directly measure IC, but
rather benchmark their IC against “world class best competitors” within the same
business (Marti, 2001, 2004, 2007). Benchmarking is done on a scale ranging from -5 to
+5 using a predefined set of factors (Figure 2.13). Finally, Malhotra (2003) extended
knowledge asset measurement to a macro-scale and developed national indicators for
the assessment of IC on a country level.

Source: (Marti, 2001)
Figure 2.13: Intellectual Capital Benchmarking System
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Table 2.11: IC Measurement Frameworks
Framework

Skandia
Navigator
(Edvinsson
and Malone,
1997)

IC-Index
(Roos et al.,
1998)

Intangible
Assets
Monitor
(Sveiby,
1997a)

IC Classification
• Human Capital
• Structural Capital
o Customer Capital
o Organisational
Capital
! Process Capital
! Innovation
Capital

Metric Development

Aggregation

• Developed 112 metrics that
• Combines all financial
cover five foci; each focus
indicators into a single
relates to a component of IC,
monetary value C.
in addition to a financial focus.
• Converts all the
remaining metrics into
• Sample metrics include:
revenues/employee, staff
ratios then aggregates
turnover, customers lost,
them into an efficiency
number of PCs per employee, indicator I.
and patents developed.

• Human Capital
(thinking part)
o Competence
o Attitude
o Intellectual Agility
• Structural Capital
(non-thinking part)
o Relationships
o Organisation
o Renewal and
Development

• Does not propose specific
metrics.

• Internal Structure
• External Structure
• Human Competence

• Proposes indices to measure
each IC component from
three perspectives:
o Growth and renewal
o Efficiency
o Stability

Financial Valuation
• The overall
financial value of
IC is equal to I
multiplied by C.

Criticism
• Tailored to fit the insurance
industry and thus could not be
generalised.
• Offers a ‘snap shot’ valuation that
does not represent dynamic
knowledge/
• Certain metrics have inherent
false assumptions.

• Indicators must be
• Does not provide a • Does not allow interexpressed as
financial valuation
organisational comparisons since
dimensionless numbers. of IC.
each company would have its
unique indices, i.e. lacks
• Provides a framework by
generalisability.
which every organisation
• Indicators are assigned • Indicates the
would set its own indicators in
weights to reflect their
behaviour of a
light of its strategy,
relative importance, and
correctly designed • Selection of indicators and
characteristics and the
are aggregated into a
IC Index should be
weights is based on subjective
surrounding environment.
single index using a
correlated to
judgements.
weighted average.
financial value.
• Aimed at visually
• No financial
presenting IC
valuation.
components’ strengths
and weaknesses in an
aggregated tabular form
and hence provides no
numerical aggregation.
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Framework

IC Rating
(Jacobsen et
al., 2005)

IC Classification

Metric Development

Aggregation

• Human Capital
• Evaluates 200 parameters • Results are presented
o Management
through in-depth
using a letter grading
o Employees
interviews with the internal
system ranging from
and external stakeholders.
‘AAA’ to ‘D’ in one
• Organisational Capital
diagram, but no
o Process
• Assesses IC components
numerical aggregation
o Intellectual Properties from the perspectives of:
is conducted.
o
Effectiveness
• Relational Capital
o Risk
o Network
o Renewal
o Brand
o Customers
• Business Recipe

• Stakeholder Resources
o Stakeholder
Relationships
o
Human Resources
Knowledge
Assets Map • Structural Resources
o Human Resources
(Marr et al.,
o Physical
2004)
Infrastructure
o Virtual Infrastructure
(Culture, routines,
and IP)

• Does not propose specific
metrics.

Financial
Valuation
• No financial
valuation.

• No numerical
• No financial
aggregation is
valuation.
suggested, however,
managers have the
• States that indicators
flexibility to present their
should be identified by top
selected indicators in
management team
the manner they find
according to their
most appropriate to
organisation’s unique
evaluate their
competencies and
company’s knowledge
strategy.
assets.
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Framework

IC Classification

Metric Development

Aggregation

• Market assets
• IC components are audited
using:
• Human-centred
- Surveys
assets
• Intellectual property - Interviews
- Quantitative analysis
Technology
assets
- Market research
Broker
• Infrastructure
- Documents auditing
(IC Audit)
assets
- Evaluation of return on
(Brooking,
investment
1996)
• Based on the audit, each
aspect is compared with the
optimal state and is rated with
an index score from one to five

• Results are visually
represented on a target
diagram (bull’s-eye
chart) to depict the
score, importance and
trend of each aspect.

• IC is not broken
down but instead
viewed as a group
IC
of complementary
Statements
and inter-related
knowledge assets.
(Mouritsen et

• No numerical
aggregation.

al., 2002)

• Textual narratives describe the
firm’s KM strategy.
• An Intellectual Capital
Accounting System comprises
quantitative indicators that are
selected to monitor progress
towards fulfilment of the
narrative.

Financial
Valuation

Criticism

• Uses cost, market • Like HRA, its financial valuation
or income
model is criticised for vagueness
valuation
and dependence on assumptions.
methods (as
described in
HRA).

• No numerical
aggregation.
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2.6.3 Human Capital Methods
Adopting the view that HC is the most important form of IC, and the antecedent from
which the other forms evolve, human capital models focus solely on measuring HC
(Bontis and Fitz-Enz, 2002). The work of Baron (2011, 2007) provides an overview of
commonly used HC measures and describes HC as the combined knowledge, skills and
experience of individuals and their motivation to share and use these attributes with the
firm to create value. The following are examples of HC measurement models:

2.6.3.1 Human Capital Index (HCI)
Based on their work with 750 organisations over a period of three years, HR consultants
Watson Wyatt identified a correlation between 46 HR practices and growth in
shareholder value (Watson Wyatt, 2001). They grouped practices into five dimensions
and noted that influence on financial performance varied from one dimension to another
(Table 2.12). The HCI uses a questionnaire to measure and evaluate each practice
within organisations. This method cannot not be considered as an explicit measure of
HC. It is rather an assessment of HR actions that increase HC, and so result in an
increase in firm financial value.

Table 2.12: Effect of HCI Dimensions on Stock Price
HCI Dimension

Expected Change in
Market Value

Total Rewards and Accountability

16.5%

Collegial, Flexible Workplace

9.0%

Recruiting and Retention Excellence
Communications Integrity

7.9%
7.1%

Focused HR Service Technologies

6.5%
Source: (Watson Wyatt, 2001)
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2.6.3.2 Human Capital Monitor (HCM)
Mayo (2001) describes his proposed Human Capital monitor (HCM) framework as “a
means of recognising the vital contribution of people to value creation.” The model is
based on the following equation:
People as Assets + People Motivation and Commitment = People Contribution to Added Value

The first parameter (people as assets) is measured as follows:
Human Asset Worth = Employment Costs (EC) x Individual Asset Multiplier / 1000

where;
EC = Base Salary + Value of Benefits + Employer Taxes

and the Individual Asset Multiplier is a weighted average assessment of employee
capability, potential, contribution and values alignment. Five factors are assessed
through a mix of metrics and surveys to measure motivation and commitment:
leadership effectiveness, practical support, nature of the workgroup, culture of learning
and development, and systems for rewards and recognition. Contribution to added value
is measured though a set of financial and non-financial metrics. The HCM is criticised
for making certain assumptions, but it remains one of few frameworks that attempts to
measure human capital at the individual employee level, rather than collectively.

2.6.3.3 Human Capital Hierarchy of Measures
Dilys (2009) reports an interesting HC case study conducted with the Civil Aviation
Authority (CAA) in the United Kingdom. CAA adopted a definition of HC
measurement as “measuring the value created by our people, policies and practices” and
created an HC measurement framework to address these three aspects. The resulting
measures were arranged in hierarchal form based on their perspective of HC as shown
in Figure 2.14.
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Source: Dilys (2009)
Figure 2.14: CAA Human Capital Measures Hierarchy

2.6.3.4 Human Capital Readiness (HCR)
The HCR report was developed as an extension to the Balanced Scorecard with a focus
on HC, and so is also referred to as the HR Scorecard (Norton, 2001). The report
assesses five HC areas: strategic skills and competencies, leadership, culture and
strategic awareness, alignment of goals and incentives, and strategic integration and
learning using a set of metrics (Skyrme, 2003). It also aims to evaluate the relationship
between an organisation’s HR strategy and its overall corporate strategy, and how the
former contributes to the latter.

2.6.4 Trade-offs in IC Measurement
Analysis of the previously mentioned frameworks and their critiques elucidates that IC
models are always confronted by few trade-offs. The first is between internal
monitoring and external reporting as objectives of knowledge measurement. Ideally,
knowledge measurement models should be suitable for both, assuming that
organisations would disclose the value of their IC voluntarily, even if not required to do

77

CHAPTER 2: LITERATURE REVIEW
so by current accounting standards. Realistically, however, a company would never
publish information about its IC if it was declining in value for fear of the harmful
consequences for both its corporate image and stock price. This is probably the reason
why Skandia has not published an IC report since 2002 when its share price dropped
significantly (Dumay, 2012). Moreover, accounting fraud scandals like those at Enron
and WorldCom have made it very unlikely that accounting standards will change in the
near future to incorporate intangibles due to fear of biased valuations being used to
manipulate financial information (Martin, 2004). It could therefore be concluded that IC
measurements for external reporting are still not completely reliable and should not be
the main objective of IC measurement. This is not to demean the importance of the
financial valuation of knowledge, but to suggest they should be more oriented towards
internal management to avoid the mentioned pitfalls and to ensure a higher degree of
objectivity and transparency in identifying and reporting the value of knowledge assets.

The second trade-off is between generalisability and adaptability. Standardised
frameworks that are designed to be generic and allow benchmarking have been
criticised for not being adaptable to the particular circumstances of certain industries,
markets or organisations. On the other hand, models that offer innate methods by which
they can be tailored to a particular organisation’s nature are criticised for lacking
generalisability, since cross-firm comparisons becomes impossible, or at least
inaccurate. Nevertheless, knowledge that is priceless in a certain setting may be
irrelevant in another, hence the second approach is viewed as more effective because it
considers the highly contextual nature of knowledge (Iske and Boekhoff, 2002). It is
therefore proposed that knowledge measurement frameworks should incorporate
embedded adjustments to enable alignment with organisational strategy and
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environment. Also if only aimed at internal assessment as previously recommended, the
lack of model universality would no longer be a major drawback.

2.6.5 Performance Methods
Although a number of researchers attempt to measure knowledge by developing
appropriate frameworks, others adopt the view that knowledge cannot be measured and
argue that the intangible and multifaceted nature of knowledge would thwart any effort
towards its measurement. Instead, they recommend that efforts should be directed
towards measuring the impact of knowledge, which in many cases is much more
tangible and measurable than knowledge itself (Liebowitz and Wright, 1999; Ruggles,
1999). They note that the bulk of KM literature hypothesises a causal link between KM
and improved performance, despite the fact that little research has made an explicit
correlation between them (Kalling, 2003; Andreeva and Kianto, 2012). Even those who
conclude empirically that KM does create value are unable to quantify such value
(Ibrahim and Reid, 2009). Recent studies have found that, despite large investments in
KM, only 4% of executives rate their company’s performance as good in measuring the
impact of KM (Harlow, 2008). Moreover, a number of firms still report limited
improvement in post-KM organisational performance due to the lack of proper methods
to evaluate KM performance (Wu and Chen, 2014). Hence, the fourth and final type of
knowledge measurement research aims to measure the effects of KM on organisational
performance.

Frameworks in this domain measure the performance of either KM processes or KM
outcomes, or both (Goldoni and Oliveira, 2010). Process performance measures are a
type of “leading measures” that monitor the performance of a KM initiative and provide
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immediate feedback on KM implementation allowing management to take actions in
“real-time” (Vestal, 2002). Examples of process metrics include statistics on KMS
usage and the number of communities of practice. Usage metrics are more oriented
towards IT-based KMS, and assume that the more people use a KMS, the more
knowledgeable they become, which in turn improves organisational performance. But
significant KMS failure rates indicate that such simplistic assumptions may be highly
misleading (Khalifa et al., 2008). Process measures are only useful in providing an
insight into the engagement of employees in a KM initiative, but do not establish any
tangible linkage between KM activities and corporate performance.

Output performance measures, on the other hand, are “lagging’ indicators” which
demonstrate the results of KMS implementation in retrospect (Vestal, 2002). Their
underlying logic is the comparison of performance before and after the implementation
of a KM project to examine its effect on the organisation. Research in this area links
Performance Management (PM) to KM because the main emphasis is not on the KMS,
but rather on determining how performance should be evaluated. In light of the
taxonomy suggested by Huang et al. (2007), KM performance measurement methods
are presented using the following classification:

2.6.5.1 Financial Performance Measures
Classic PM methods measure performance using quantitative financial indicators such
as stock price, profitability, or return on investment from data taken from financial
statements and annual reports. For example, Feng et al. (2004) compared historical
financial data of KMS adopters and non-adopters and established a link between KM
and stability of financial performance, while Chang Lee et al. (2005) reported an
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empirical correlation between KM processes and stock prices. Petra and Annelies
(2012) used the financial data of 705 Belgian firms to demonstrate that KM has an
“indirect positive impact” on financial performance that exceeds the costs associated
with KM on the long term.

2.6.5.2 Non-Financial Performance Measures
Quantitative methods have also been used to measure non-financial indicators such as
reductions in cycle time or number of complaints. Nevertheless, the causal links they
construct have still been criticised for obscurity in assuming that positive effects - such
as sales increases - could be attributed particularly to KM. Such assumption is viewed
by many as untenable because it overlooks the array of exogenous factors that may be
affecting an organisation simultaneously (Yu et al., 2007).

2.6.5.3 Survey-based Methods
Other KM studies use survey methods, such as questionnaires or interviews, to measure
performance improvements. KM performance is evaluated based on respondents’
judgements and relies to a large extent on their perceptions of the improvements KM
has made to their organisations. The influences of various KM factors and processes on
performance suggested by such studies are commonly quantified and analysed using
techniques including Analytic Network Process (Wen, 2009), Partial Least Squares
(Sangjae et al., 2012), and Structured Equation Modelling (SEM) (Fugate et al., 2009).
For example, Zack (1999) surveyed 88 executives and used the data to establish a
relationship between KM and both organisational and financial performance. More
recently, Mills and Smith (2011) surveyed 189 managers and used the same technique
to assess the links between specific KM resources and performance, and Tseng (2014)
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used SEM to correlate KM capabilities with corporate performance. Despite being
rather perceptual, survey-based methods are accepted in this type of research as they
provide stronger indications of causality between KM and corporate performance than
other methods (Yu et al., 2007). Nevertheless, they have been criticised for possible bias
as well (Kannan and Aulbur, 2004).

2.6.5.4 Balanced Scorecard
The Balanced Scorecard (BSc) is presented in a category of its own because of its
multidimensional nature in comprising quantitative, qualitative, financial and nonfinancial measures (Figure 2.15). Pioneered by Kaplan and Norton (1995), the BSc is
one of the most popular and widely cited PM frameworks (Roy et al., 2003). It offers a
systematic methodology that uses strategy-linked leading and lagging key performance
indicators (KPIs) to measure performance from four perspectives: financial, customer,
internal business processes, and learning and growth. Goals and objectives are
documented and KPIs are measured for each of the four dimensions in the light of the
corporate strategy. While the BSc is one of most comprehensive and effective
frameworks to measure performance, it does not measure knowledge nor provide
explicit links to KM (Andriessen, 2004b). However, it should be noted that the learning
and growth component of the BSc – which measures aspects such as innovation and
employee development - has led some KM authors to classify the BSc as an IC
measurement tool (Hong Pew et al., 2008).
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Source: www.learn.com
Figure 2.15: Balanced Scorecard

2.7 KAP Knowledge Measures Classification
In addition to the review of the methodological aspect of the knowledge assessment
frameworks, their corresponding lists of knowledge measures (mostly referred to as
metrics) were also examined and analysed. Based on the analysis of more than 500
metrics reported in the literature (Appendix 1) and in light of the taxonomies by
Bolisani and Oltramari (2012), Mitchell and Boyle (2010), and Malhotra (2003), this
study suggests a new classification of knowledge measures referred to as the Knowledge
Assessment Pentagon (KAP) depicted in Figure 2.16. KAP arranges knowledge metrics
using a five-dimensional taxonomy which classifies metrics by scope, unit, data source,
perspective, and genre.

83

CHAPTER 2: LITERATURE REVIEW

Figure 2.16: Knowledge Assessment Pentagon Measures Classification

2.7.1 Scope
Scope refers to the level of assessment. Measures could be developed to assess
knowledge at different levels: national, organisational, or individual.

2.7.2 Unit
Units used for measurement of parameters that are quantitative in nature are usually in
the form of counts (quantities), monetary values or ratios. When measuring qualitative
factors, rating scales are used and scores are assigned by an assessor. Mathematical
manipulation is often used to convert measures of certain models into the same unit to
enable their aggregation into an index, as with the case of the Skandia Navigator.

2.7.3 Data Source
Data collected for knowledge measures may be based on concrete verifiable and factual
evidence or alternatively might rely on “actor judgement” where an individual or group
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are asked to assess a certain factor based on their views and perceptions (Mitchell and
Boyle, 2010). The former tend to use quantitative units of measurement, while the latter
are mostly measured by qualitative scales.

2.7.4 Perspective

Source: Adapted from Malhotra (2003) and Bolisani and Oltramari (2012)

Figure 2.17: Perspectives of Knowledge Measures

Perspectives denotes the time orientation of measures which can be prospective,
retrospective or concurrent. It therefore includes:
o Background Measures - Assess inputs that empower the creation and
exploitation of knowledge which are described by Bolisani and Oltramari as
“enabling

factors.”

Example

measures

include

education

levels

and

infrastructural resources. Such measures are based on the assumption that there
is a link between these factors and the knowledge stocks of an individual,
company or country (Malhotra, 2003).
o Process Measures – Indirect indicators of knowledge flows resulting from
engagement in knowledge processes. They tend to capture dynamic rather than
static attributes such as contribution and usage frequency of knowledge-bases,
or rates of social interaction (Mitchell and Boyle, 2010; Malhotra, 2003).
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o Output Measures – Evaluate the end results of knowledge processes, referred to
by Bolisani and Oltramari as “knowledge manifestations”. The assumption is
that knowledge manifests itself in individuals or in organisational “knowledge
items.” Examples include measures such as knowledge gained (judgementbased), or a count of the patents produced (fact-based).
o Outcome measures – While KM outputs are the product of knowledge
processes, KM outcomes are measures of the impact of such outputs on
individual or organisational performance (Figure 2.17). Typical measures which
fall into this class are increases in revenue or achievement of targets. The
distinction between the similarly termed output and outcome measures was
made by Malhotra (2003) and Mitchell and Boyle (2010). Bolisani and
Oltramari describes them as “indirect measures” based on the assumption that
there is a positive association between knowledge and its effects.

2.7.5 Genre
This distinction mainly occurs in measures of human capital depending on the essence
of what is being assessed. The majority of measures assess attributes such as experience
or rates of interaction. Few measures, on the other hand, assess attitudes towards a
certain action or towards the organisation. Attitude is defined as the way people think or
feel about something (Oxford Dictionary, 2010). Examples of such measures are ratings
of employee motivation and engagement.
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2.8 Individual Assessment
Review of KM studies indicates that knowledge assessment models mostly adopt a
holistic view of organisations by attempting to measure knowledge on the
organisational level using the notion of IC. Limited efforts within the KM literature are
dedicated to evaluating individual employees from a knowledge-based perspective.
Moreover, existing individual knowledge measures in the aforementioned models are
mostly designed as part of a wider scope framework aimed to establish an overall
evaluation of the firm’s IC, and so the focus is more on the organisation than on the
individual. Individual knowledge assessment is therefore identified as an evident
research gap. This proposition, however, by no means overlooks the extant research and
widespread practice addressing the assessment of individuals from other perspectives
within the management landscape. Two other perspectives of individual assessment can
be identified within literature in the fields of HRM and Psychology. They are
introduced in this section.

2.8.1 Performance Appraisal
A performance appraisal is a periodic assessment of an individual’s job performance
using certain criteria. It is widely used in organisations to serve numerous purposes such
as performance improvement, motivation, and making reward and promotion decisions
(Fletcher, 1997). Appraisals are typically undertaken annually by the direct manager
and usually involve the completion of standard evaluation forms (Prowse and Prowse,
2009). Appraisal criteria are mostly firm-specific and have to be designed in a tailored
fashion to fit the characteristics of the job and the organisation (Boice and Kleiner,
1997).
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Appraisals systems fall into one of two categories: results-based or competency-based,
and may include a combination of both (Ward, 1997). Appraisals by results are based
on the philosophy of Management by Objectives (MBO), which places accomplishment
of goals at the core of performance measurement (Drucker, 1954). Individuals are
evaluated based on what they have accomplished in terms of achieving their goals,
usually set by the organisation, such as sales figures or cost-reduction targets. This
approach has the advantage of being objective and consistent, provided employees are
given attainable goals and are not penalised for factors that are out of their control
(Lussier and Hendon, 2012) The second type, competence-based appraisals, focus on
what people can do instead of what they have achieved. Individuals are evaluated on
their actions based on the assumption that certain behaviours are essential for good
performance (e.g. adaptability, collaboration, and problem solving). An example of a
comprehensive list of individual competencies can be found in TMA (2014).

When distinguishing between performance appraisal types, it is important to clarify
what is meant by competence as it is defined in countless ways often creating confusion
with other concepts, such as the concept of knowledge (Fletcher, 2004). The Oxford
Dictionary (2010) defines competence as “the ability to do something successfully.”
Krogh and Roos (1995) elaborate by describing competence as having the sufficient
knowledge for a particular task. It is therefore “task-specific” as it requires prior
knowledge of the task and knowledge of how the task should be executed (Krogh and
Roos, 1995). Based on this rationale, knowledge is a prerequisite of competence. It is
acknowledged, however, that numerous other conceptions of the notion of competence
and its relationship to knowledge have been proposed, however, their discussion is out
of the scope of this research.
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2.8.2 Personality Tests
Personality testing has its roots in psychology and is currently widely used in HRM,
particularly for recruitment and team building practices (Torrington et al., 2011). It is
employed to identify the psychological characteristics of an individual often through
self-administered questionnaires in order to evaluate their potential suitability for the
job (Lussier and Hendon, 2012). Examples of popular models applied in psychometric
testing include the Big Five personality traits (Barrick and Mount, 1991) and the MyersBriggs Type Indicator (Myers, 1962). The Big Five model - also known as OCEAN allocates scores to individuals based on five personality dimensions: openness,
conscientiousness, extraversion, agreeableness and neuroticism (Figure 2.18). Similarly,
the Myers-Briggs Type Indicator uses four dimensions to differentiate between 16
distinct personality types (Figure 2.19). Other forms of testing include tests for the
Intelligence Quotient (IQ) and Emotional Intelligence, among others.

The main characteristics of the two aforementioned perspectives of individual
evaluation, in addition to knowledge assessment, are highlighted in Table 2.13. It
should be noted, however, that notions of knowledge, competence and personality do
not exist as isolated islands but rather as correlated concepts that interact with and
influence one another. For example, knowledge might determine competence, which
would probably have considerable influence on personality. The scope of this study
does not delve into the intricacies of this dynamic, but acknowledges that the three
concepts are not mutually exclusive and should not be viewed as watertight
compartments.
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Source: lib.umn.edu
Figure 2.18: Big Five Personality Model

Table 2.13: Characteristics of Individual Assessment Methods
Performance
Appraisal

Purposes

Personality
Tests

Knowledge
Assessment

- Performance
- Recruitment &
Improvement
Selection
- Motivation and Reward
- Team Building
- Succession Planning

- Identification and
allocation of knowledge
resources

- Results-based
- Competency based

- Personality Types
- Financial methods
- Personality Traits
- IC Scorecard methods
- Emotional Intelligence - Performance methods

Assessment
Parameters

- Company specific

- Mostly standard tests

- May be generic or firm
specific

Methodology

- Direct manager
evaluates employee
according to predefined
criteria

- Self-administered
questionnaire

- Diverse

Types

Source: Adapted from Ward (1997)
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Source: www.vox.com
Figure 2.19: Myers-Briggs Personality Test
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2.9 Discussion

Figure 2.20: KM Literature Taxonomy

This chapter proposes a taxonomy of the KM literature consisting of five broad research
streams and their subcategories (Figure 2.20). The question about the definition of
knowledge has puzzled theorists and philosophers for centuries and, because of its
complexity, will probably remain unanswered for years to come. The lack of agreement
in the KM application domain, however, is a more urgent challenge. While
disagreements on theoretical, and rather philosophical, concepts are present in every
domain, the KM community has failed to agree on the core concepts that could act as
foundations for the field’s further development. Authors disagree on KM approaches,
terminology, and even on the main elements and processes of a KMS. It is noted
however that, unexpectedly, there is a higher level of agreement on secondary issues,
such as the role of IT in KM and the factors that contribute to the success of
organisational KM. Hazlett et al. (2005) once stated that KM is stuck in a state of “prescience” because of the disagreements about fundamental issues within KM that hamper
the progress of the field and recent studies suggest that his proposition continues to be
valid (Tzortzaki and Mihiotis, 2014; Serenko and Dumay, 2015). This was confirmed
by a recent survey of 222 KM experts of which 87% believed there was still need for
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research into the concept of knowledge to “avoid misinterpretation” and “guide
practice” (Heisig, 2015).

2.9.1 Theory-Practice Gap
The KM domain also seems to be currently challenged by a theory-practice gap. This
gap has several indicators, one of which is that the vast majority of KMS frameworks
are presented in conceptual form, and do not offer action plans for actual
implementation. The fact that they are characterised by a high degree of theoretical
abstraction creates a gap between the proposed concept and its pragmatic application in
the real world (Booker et al., 2008). This could be attributed to the minimal engagement
of business professionals in KM research. An extensive study of 2,175 journal articles
revealed a significant drop in practitioners’ contributions to KM literature, from 33% in
1998 to only 10% in 2008, and more substantial is that only 0.33% of KM research
involves field studies (Serenko et al., 2010). As a consequence of this “disconnect,” KM
practitioners face difficulties in using academic findings in their organisations, and
perceive a significant portion of KM research as “irrelevant”, putting KM at risk of
being seen as a theoretical field with limited practical applicability (Booker et al.,
2008). Practitioner contribution to KM framework development is crucial to ensure a
degree of applicability and avoid the development of purely theoretical models that
would be of interest only to academics. The scope of new KM models has to extend to
incorporate better guidance for practical implementation and, where possible, provide
accounts of precedent cases where such models are already validated with reliable
results. Newly introduced models have to be well understood by all those who will use
them and most of them will not necessarily be experts in KM. Analogously, research
focus has to be directed towards producing frameworks that can gain widespread
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acceptance and become a global standard for KM, similar to the Balanced Scorecard in
PM.

2.9.2 Knowledge Assessment
Closely looking at research in knowledge measurement, it is evident that this area has
received deserved attention over the last decade from the Accounting, HRM and PM
perspectives. Financial models can provide succinct overviews of an organisation’s IC,
and are beneficial in investment decisions and benchmarking. However, they do not
clarify where KM problems exist and the value-adding contribution (or lack of) of
different modes of IC, and thus do not provide clear roadmaps for KM actions (Kannan
and Aulbur, 2004). Performance models provide indications of correlations between
KM and performance, but can suffer from being built on questionable presuppositions
such as assuming that changes in organisational performance are solely due to KM and
disregarding the (perhaps many) other possible endogenous and exogenous influences
on firm performance (Yu et al., 2007). IC Scorecard models, and their subset of HC
models, provide deeper insights about organisational knowledge, but are critiqued for
only providing a “snapshot” evaluation by only reflecting on static knowledge stocks
without considering the dynamic element represented in knowledge flows within the
organisation (Lerro et al., 2012). Furthermore, a common feature of all measurement
approaches is the emphasis on knowledge measurement at the organisational level with
only a few models aimed at knowledge assessment of the individual knowledge worker
(Kannan and Aulbur, 2004). While evaluation of employees from the perspectives of
performance appraisal and personality testing received considerable attention in
research, knowledge-focused individual assessment remains under-explored. Finally,
the diversity of metrics proposed in the reviewed knowledge assessment frameworks
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could be categorised using the proposed five-dimensional classification pentagon based
on their perspective, scope, data source, genre and unit of analysis. This classification is
used as a foundation of the knowledge measures discussion in the coming chapters.

Finally, it is worth noting that an abridged version of the literature review presented in
this chapter was published as an article entitled “Knowledge Management and
Measurement: A Critical Review” in the Journal of Knowledge Management, the oldest
and highest ranked publication in the field (Lambe, 2011; Serenko and Bontis, 2009;
Serenko and Bontis, 2013; Qiu and Lv, 2014). The article received a Highly
Commended Paper Award of Excellence from Emerald Publishing Group and has been
downloaded more than 3450 times to-date and cited 31 times (Ragab and Arisha, 2013).
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“Research is to see what everybody else has seen,
and to think what nobody else has thought.”
Albert Szent-Gyorgi
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3.1 Introduction
Research could be defined as the “systematic investigation into and study of materials
and sources in order to establish facts and reach new conclusions” (Oxford Dictionary,
2010). Research methodology determines how such investigation will take place.
Research of all types is predominantly based on certain underpinning assumptions about
what constitutes valid research, and hence the use of appropriate methodology to
achieve research objectives is vital to ensure credibility of the findings (Myers and
Avison, 1997). There is no standard methodology that applies to all research problems,
but rather the methodology has to be selected based on the nature and scope of the topic
at hand and the type of data available (Bell, 2005). Therefore, when developing their
research, researchers should gain a good understanding of alternative research
methodologies and justify the choice of their selected methods depending on their
research objectives. This chapter will present the research methodology of this study
mostly based on the works of Saunders et al. (2009), Bryman (2012), Easterby-Smith et
al. (2002), and Zikmund (2003).

The chapter discusses research philosophy in the literature and highlights the main
research paradigms and approaches relevant to the study. The paradigmatic stance of the
research is then explained along with its associated research methods. Research design
is composed of five distinct research stages and each stage has its own sub-objectives,
administration procedure, and techniques employed in order to achieve the ultimate
research goal. Finally, ethical issues and the measures taken to address them are
clarified.
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3.2 Research Philosophy
A typical starting point of a research process is to find out its philosophical stance using
a research paradigm. In his seminal book, Kuhn (1962) defines a paradigm as “a set of
linked assumptions about the world which is shared by the community of scientists and
provides a conceptual framework for the organised study of the world.” The research
paradigm is imperative because it shapes the researcher’s methodological approach used
to investigate the research question. Easterby-Smith et al. (2002) emphasise the
importance of developing a clear understanding of research philosophy as it would
enable the researcher to make informed decisions on the selection of research methods,
assess the appropriateness of such methods, and be cognisant of their limitations.

There are two fundamental schools of thought that influence current paradigms in
scholarly research: the scientific and the humanistic, each providing opposing
ontological and epistemological views (Amaratunga et al., 2002). Ontology is a branch
of philosophy that studies the nature of reality and the essence of its existence (Burrell
and Morgan, 1979). There are two main ontological perspectives: objective and
subjective. Objectivism views reality as a “concrete structure” that exists “out there”
external to humans and believes the world “predates individuals” and will continue to
exist as a tangible entity regardless of people’s actions (Holden and Lynch, 2004). This
is the predominant view in the study of natural sciences. When applied to social
sciences, an objective position assumes that social phenomena exist external to social
actors (individuals). Subjectivism, on the other hand, maintains that reality is “created
by individuals” and that the world is a mere “projection of the human mind” (Morgan
and Smircich, 1980). Thus, while objectivists believe in a single reality, subjectivists
believe that multiple realities could co-exist according to the different views of the
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world. In the subjectivist view, social phenomena are regarded as a contextual outcome
of the actions and perceptions of social actors that are in a continual process of revision
through the social interaction of such actors (Smircich, 1983).

Epistemology is known as the study of the nature of knowledge and how it is acquired
and presents a similar two-fold debate between positivism and interpretivism – also
referred to as phenomenology (Becker and Niehaves, 2007). Positivism adopts a
scientific stance to research and aims to develop generalised findings from
experimentation and structured observations of reality (Hussey and Hussey, 1997).
When applied in the context of social science, the positivist paradigm assumes the
researcher objectively obtains data while remaining external to the research process and
independent of the subject of research, similar to the way a physical scientist would
investigate physics or chemistry (Remenyi et al., 1998). The outcomes of positivist
research are replicable factual generalisations about social phenomena (Easterby-Smith
et al., 2002).

In contrast, interpretivists argue that, unlike natural phenomena, social phenomena are
unique because they are created by individuals in certain contexts and are too complex
to be reduced to generalised rules and formulae (Crotty, 1998). Adopting a contrary
stance to positivism, the phenomenological paradigm aims to study social phenomena
from within their own context and considers that there is an interactive relationship
between the researcher and the research subjects. Interpretive research stresses the role
of human beings as social actors where a researcher obtains knowledge by entering the
social world of research subjects to understand the phenomena being studied from their
point of view in a subjective and empathetic manner (Holden and Lynch, 2004). The
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outcomes of interpretive research offer an understanding of the social phenomenon
under investigation, and not the absolute truth, and therefore cannot be generalised to
other contexts (Burrell and Morgan, 1979).

Crotty (1998) states that there is a confluence between ontology and epistemology
making them difficult to separate from a conceptual perspective in the discussion of
research methodology. He suggests they should be considered together because “to talk
of the construction of meaning is to talk about the construction of meaningful reality”
(Crotty, 1998). In other words, the view of reality (ontology) cannot be separated from
the way of knowing about reality (epistemology). For example, an objectivist who
believes in a single, tangible reality is likely to seek knowledge about the world in a
scientific and positivist manner, and vice versa. Views of the two poles of the research
paradigm spectrum are summarised in Table 3.1.

Table 3.1: Research Paradigms
Paradigm

Scientific

Humanistic

Ontology

Objectivism

Subjectivism

Epistemology

Positivism

Interpretivism (Phenomenology)

Views

- The world is tangible and
predates individuals

- The world is socially-constructed,
created by the minds of individuals

- Singular reality

- Multiple realities

- The researcher is external to and
independent of the phenomena
being researched

- The researcher is part of and interacts
with phenomena being researched

- Research attempts to reduce
phenomena to context-free
generalisations

- Research attempts to provide a
contextually bounded understanding of
the phenomena

Source: Adapted from Easterby-Smith et al. (2002) and Hussey and Hussey (1997)
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The debate between positivism and phenomenology leads purists on both sides to claim
that a researcher has to take a stance on the bipolar debates on epistemology and
ontology by adopting a single research philosophy (Guba and Lincoln, 1994). This view
was based on the “incompatibility thesis” which posits that the positivist and
phenomenological paradigms are fundamentally incompatible and could not be mixed
or merged (Howe, 1988). The attempt to settle this conflict, however, led to the
emergence of the pragmatic paradigm in the late 1800s. Pragmatism is a research
philosophy that focuses on the practical outcome of the research and rejects the “forced
selection” between research paradigms (Tashakkori and Teddlie, 1998). The pragmatic
paradigm is based on using “what works” and argues that it is possible to adopt more
than one philosophy within the same research project to achieve research objectives
(Howe, 1988). It, therefore, allows researchers to apply whichever philosophical or
methodological approach they find appropriate if it would have an effective contribution
to addressing their research question (Saunders et al., 2009). Tashakkori and Teddlie
(1998) describe pragmatism as “study in the different ways in which you deem
appropriate, and use the results in ways that can bring about positive consequences
within your value system.” They note that pragmatism is becoming a widespread
research philosophy because it facilitates the usage of mixed method approaches and
offers an alternative to what they refer to as “paradigm wars.”

3.3 Research Approach
The development of a new theory could be addressed using two research approaches:
deduction or induction (Figure 3.1). The first approach, deductive reasoning, begins by
suggesting a theory and designs a research method to test this theory and so is also
known as the “top-down approach” (Trochim and Donnelly, 2008). Deduction follows a
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highly structured methodology and often investigates casual relationships between
variables to explain a certain phenomenon and generate generalisable findings
(Easterby-Smith et al., 2002). The second approach, inductive theory-building, begins
by specific observations in which patterns and relationships are identified to form a
theory about a certain phenomenon and is referred to as the ‘bottom-up’ approach
(Trochim and Donnelly, 2008). Induction is less concerned with generalisation, but
rather with gaining a close understanding of the research phenomenon within its context
and so adopts a more flexible structure to investigation (Easterby-Smith et al., 2002).

Figure 3.1: Induction and Deduction

When classifying research by its purpose, Saunders et al. propose a threefold
classification of studies: exploratory, explanatory and descriptive. Exploratory research
is defined as a means to discover “what is happening” and “to seek new insights”
without investigating reasons (Robson, 2002). Explanatory research, on the other hand,
seeks justifications and attempts to build causal relationships between variables of a
certain phenomenon. Finally, descriptive studies aim only to “portray an accurate
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profile of persons, events or situations” (Robson, 2002). The two main research
approaches and their corresponding characteristics are contrasted in Table 3.2.

Table 3.2: Research Approaches
Research Approach

Deduction

Induction

Approach to investigation

Highly structured

Flexible

Paradigm

Positivist

Interpretivist

Sequence of Investigation

Purpose

1.
2.
3.
4.

Theory
Hypothesis
Observation
Confirmation

1.
2.
3.
4.

Explanatory;
Explanation of causal relationships
between variables

Observation
Patterns
Hypothesis
Theory

Exploratory;
Gaining un understanding of
the phenomena

Data Collected

Quantitative

Qualitative

Generalisation

Need to generalise conclusions

Less concern with
generalisation

Source: Adapted from Saunders et al. (2009)

3.4 Research Methods
In light of the research philosophy, approach, and purpose, researchers have to decide
on using quantitative and/or qualitative methods. Quantitative methods investigate
phenomena through the collection of quantifiable data in numerical form (Amaratunga
et al., 2002). Mathematical models and statistical techniques are often applied in
quantitative data analysis (Creswell, 2002). In social science, quantitative research is
often used to question relationships between variables yielding results that are
predictive, explanatory, or confirmatory (Williams, 2011). It aims to produce
generalised findings in the form of theories and formulae, and so is often associated
with positivistic and deductive studies (Bryman, 2012). Quantitative research methods
include experiment, surveys, structured observations, and structured interviews
(Williams, 2011). The main disadvantage of quantitative research designs is the
inability to uncover underlying meanings of social phenomena, particularly when depth
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is required in studies of humanistic variables such as sociological and physiological
factors (Amaratunga et al., 2002).

In contrast, qualitative research depends on words rather than numbers, and can be
generally described as research the findings of which are not produced by means of
quantification (Strauss and Corbin, 1990). It adopts a holistic view that seeks discovery
from involvement in the actual experiences (Williams, 2011) and aims to provide an indepth understanding of social phenomena by exploring and interpreting collected data
(Amaratunga et al., 2002). Qualitative data includes narrative or descriptive accounts
mostly in the form of text (Gulati, 2009). It is analysed using such methods as thematic
analysis and content analysis to uncover patterns and themes that emerge from within
the data (Taylor-Powell and Renner, 2003; Braun and Clarke, 2006). Since this genre of
research is less structured and focuses on the development of meaning, it is often
applied in interpretivist and inductive research (Guest et al., 2012). Qualitative research
methods include case studies, grounded theory, ethnography, content analysis, and
phenomenological studies (Williams, 2011). Although generalisations are not sought in
this type of research, the inability to generalise the findings of qualitative study is
considered a disadvantage because findings would be only relevant to a relatively small
population who share the study’s context (Johnson and Onwuegbuzie, 2004;
Amaratunga et al., 2002). The main strengths and weaknesses of qualitative and
quantitative methods are summarised in Table 3.3.

Stemming from a pragmatist paradigm, a pluralistic and integrative view suggests that
quantitative and qualitative methods should not be perceived as opposites but rather as
complementary, and, therefore, should be mixed in research projects (Johnson and
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Onwuegbuzie, 2004). The integration of qualitative and quantitative methods through
mixed methods has become increasingly popular in management research in recent
years due to its numerous benefits (Tashakkori and Teddlie, 1998).

Table 3.3: Qualitative and Quantitative Methods - Strengths and Weaknesses
Quantitative Methods

Qualitative Methods

- Testing and validating previously
constructed
theories
about
how
phenomena occur.

- Data is based on the participants' own
categories of meaning.

Strengths

Research
findings
could
be
generalised when data is sufficient and
based on a random sample.
- Can eliminate the confounding
influence of many variables, allowing
one
to
assess
cause-and-effect
relationships.
- Data collection and analysis is
relatively less time consuming and
provides precise numerical data.
- Research results are relatively
independent of the researcher.

- Useful for studying a limited number of
cases in-depth and describing complex
phenomena.
- Provides understanding and description
of people's personal experiences of
phenomena (i.e. insider's viewpoint).
- Can describe, in rich detail, phenomena
as they are situated and embedded in
local contexts.
- Can determine how participants interpret
constructs
- Determine idiographic causation (i.e.
causes of events).

- Useful for large sample sizes.

Weaknesses

- Researcher's theories developed from
the data may not reflect local
constituencies' understandings.
- May miss out on phenomena occurring
because of the focus on theory testing
rather than on theory generation.
- Knowledge produced may be too
abstract and
general for direct
application to specific contexts.

- Findings produced may not be
generalised to other settings.
- More difficult to test hypotheses and
theories.
- Data collection and analysis is often time
consuming.
- Results are influenced by the
researcher's personal biases.

Source: Adapted from Johnson and Onwuegbuzie (2004)

The key strength of mixed methods is that its combination of qualitative and
quantitative methods offsets the weaknesses of both (Creswell, 2013). For example,
qualitative data could supplement quantitative studies with deeper meaning and insights,
while quantitative methods may support qualitative inquiries in producing statistically
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representative findings (Amaratunga et al., 2002). A number of other benefits of using
mixed methods were identified by Greene (1989) based on their analysis of various
research studies. These include:
•

Triangulation - Convergence and corroboration of results from different
methods to increase the validity of findings.

•

Complementarity - Elaboration and clarification of results from one method with
the results from the other to improve interpretability and meaningfulness.

•

Development - Utilisation of the results from one method to help develop or
inform the other method to enhance the validity of constructs.

•

Initiation - Discovery of contradiction by comparing data from one method with
data from the other to increase the strength of results and their interpretation by
analysing them from the different perspectives.

•

Expansion - Extension of the breadth and depth of research by using different
methods for different stages of inquiry (Greene et al., 1989).

3.5 Justification of Selected Paradigm
Given the multifaceted nature of this research, the pragmatic paradigm was selected as
the underpinning philosophy of this project to be able to answer the research questions
in a complete and comprehensive manner. Pragmatism assists the researcher in fulfilling
research objectives by adopting different paradigms and their associated approaches at
different stages of the research. It also allows the identification and implementation of
the best-suited research methods and tools at each stage, resulting in an effective
research process which would yield relevant and valid results. Moreover, alternating
between varying epistemological positions under a single pragmatic paradigm allows
the use of mixed methods including both qualitative and quantitative techniques in data
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collection and analysis. Benefits of such combination for this research include
triangulation and complementarity of findings, in addition to a rigorous process for
framework development.

3.6 Research Design
Moving from a pragmatist paradigm, this study adopts the Multiphase Design proposed
by Creswell (2012). The design (Figure 3.2) uses a sequence of qualitative, quantitative
and mixed methods phases where each phase builds on the outcomes of the previous
phase. This Multiphase Design is particularly used in the development of models and
frameworks because it incorporates the flexibility required to alternate between
qualitative and quantitative methods to achieve research objectives (Creswell, 2012).
However, it requires significant resources in terms of time and effort to complete all
research activities.

Source: Creswell (2012)
Figure 3.2: Multiphase Research Design

The first two phases are concerned with the development of the individual knowledge
assessment framework. The sequential use of a qualitative phase followed by a
quantitative phase has the benefit of allowing for the generalisation of results. Findings
obtained in the first qualitative phase - typically from a small sample - are put to test
during the second quantitative phase to confirm their validity using a large sample of
the population. Moreover, the results of the first qualitative phase are used to “inform”
the second phase, enhancing the relevance and accuracy of the instrument that would be
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designed for quantitative data collection (Greene et al., 1989). This design is
specifically used to explore a phenomenon and identify variables that affect it when
such variables are unknown, and to develop and validate a framework when there is
none available (Creswell, 2013). The aforementioned benefits are found to be wellsuited for the research objectives because the development of an individual knowledge
assessment framework requires the investigation of the notion of individual knowledge
assessment and its dimensions by adopting an exploratory approach. This is usually
followed by the identification and testing of the variables that would be used to assess
individual knowledge. The third phase employs mixed methods to evaluate the
outcomes of implementation of the proposed framework in a real-life organisation.
Using both qualitative and quantitative data in the mixed phase, the applicability and
accuracy of the framework will be assessed to confirm its validity and/or present points
for improvement.

3.7 Research Plan

Figure 3.3: Research Plan Stages

To fulfil its objective in an effective and comprehensive manner, this research project
was planned and conducted in five distinct research stages which are sequenced in
Figure 3.3 and described in Table 3.4. The aims and research methods of each stage are
explained in the following sections.
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Table 3.4: Research Plan

Stage

Approach

Methodology

Method

1

Literature Review

Inductive

Qualitative

Qualitative Analysis

2

Exploratory Study

Inductive

Qualitative

Semi-structured
Interviews

3

Framework Development

Inductive

Qualitative

-

4

Construct Validation

Deductive

Quantitative

Questionnaire

5

Implementation

Deductive

Mixed

Case Study

3.7.1 Literature Review

The first stage of the research involves the conduction of a comprehensive review of the
relevant academic literature with the aim of obtaining in-depth knowledge of current
research in knowledge management and assessment. The objectives of this review
included exploring prior KM research, discovering key research gaps, and identifying
the main approaches of knowledge assessment through an extensive review of previous
works. Since the purpose of the review was mainly exploratory, it adopted an inductive
and qualitative approach. The review process was conducted in light of the systematic
review methodology proposed by Tranfield et al. (2003) and shown in Figure 3.4. As
previously discussed, publications were thematically analysed by content and
categorised into themes that constructed the proposed taxonomy of the KM literature
presented in Chapter 2.
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Source: Adapted from Tranfield et al. (2003)
Figure 3.4: Systematic Literature Review Process

3.7.2 Exploratory Study

The development of a new assessment framework in most cases requires a thorough
understanding of how constructs identified in the literature are viewed, in particular
from managers’ point of view. It is therefore of paramount importance to attain the
perception of management on knowledge assessment issues and to examine their
interpretation of the concepts discussed in the KM literature. A qualitative and inductive
research method in the form of interviews is chosen to convey the experiences and
views of managers on KM. Ultimately, this stage was not undertaken to test an existing
theory, but rather to acquire first-hand data about the key issues related to the research
topic, before identifying variables that mostly would be examined using quantitative
approaches. This stage is viewed as an extension to the work of the previous stage and

110

CHAPTER 3: RESEARCH METHODOLOGY
is believed to complement the literature review by introducing a practitioner’s
perspective on individual knowledge. Finding the main constructs of the knowledge
assessment framework was clearly set as one of the research objectives, and hence the
exploratory study is there to provide profound learning of practitioners’ cognition of the
concept of knowledge and its components.

3.7.2.1 Interviews
An interview is “a purposeful discussion between two or more people” and a reliable
method to gather research data (Kahn and Cannell, 1957). It originated as a research
tool from psychology and psychiatry and is one of the most widely used methods in
qualitative research (Bryman, 2006). Interviews are popular among both researchers and
respondents because they permit face-to-face interaction and provide deep and holistic
insights about research topics (Easterby-Smith et al., 2002). They are classified by their
level of formality starting from structured interviews to unstructured ones. Structured
interviews use a set of identical questions which are asked in a predetermined order to
all respondents and may offer the interviewee a fixed range of answers (Bryman, 2012).
They are very similar to questionnaires and are used to collect mostly quantitative data
from respondents. By contrast, unstructured interviews are similar to informal
discussions and do not have standardised questions, but only a list of topics that are
covered. The interviewers may alter the questions between interviews and allow
respondents to express themselves freely in relation to the topic under study (Healey
and Rawlinson, 1994). Semi-structured interviews fall between both ends of the
spectrum as they have a predetermined set of questions, however, they allow a high
degree of flexibility to ask new questions or discard existing ones, and allow new ideas
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to emerge during the discussion (Greener, 2008). Moreover, the sequence of questions
may also vary depending on the flow of the discussion.

As a data collection method, interviews can be advantageous in terms of offering
comprehensive in-depth information, new insights, and a high response rate due to the
fact that they are mostly scheduled in advance (Bailey, 2008; Bell, 2005; Denscombe,
2003). They also enable the researcher to explore new issues that might arise, seek
further explanation, and eliminate any misunderstandings in the concepts discussed with
the interviewee (DiCicco-Bloom and Crabtree, 2006). Nevertheless, there are some
limitations to interviews that should be taken into consideration. For example; data
collection, transcription, and analysis of interviews usually require a significant amount
of time, especially if interviewees are based in different geographical locations (Bailey,
2008). Accordingly, the researcher can only conduct interviews with a small sample of
respondents (Bell, 2005). In addition, interviews are prone to response bias in the sense
that interviewees may perceive certain responses to be more desirable than their actual
views, or can be influenced by the interviewer’s opinion in some cases (Healey and
Rawlinson, 1994).

3.7.2.2 Interview Sampling
Sampling refers to the study of a small group of “cases” that represent the larger
population (Henry, 1990). It is widely used in research because resource constraints
often make it unfeasible for the researcher to collect data from the entire population i.e.
conduct a census (Saunders et al., 2009). Sampling offers a practicable and effective
alternative to a census and allows for implementation of research projects within time
and budget limits. It may even provide higher accuracy of results than a census because
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the limited number of cases within the sample allows for more time to be allocated to
tasks such as the design and testing of the data collection instrument, collection of rich
data, and in-depth analysis of the collected data (Henry, 1990).

The sampling design process is usually outlined in the following five steps: (1) define
the population, (2) determine the sampling frame, (3) select the sampling technique, (4)
determine the sample size, and (5) execute the sampling process (Malhotra et al., 2004).
A population represents the universe of units that share common attributes from which a
sample is selected (Bryman, 2012). In the context of data collection, the population
would encompass individuals who hold the information the researcher wishes to obtain
in order to address the research question. Within the population, a sampling frame is a
list of all individuals from which the sample could be selected (Greener, 2008).

Sampling techniques can be categorised into two main types: probability sampling and
non-probability sampling. Within probability sampling, each individual in the
population has an equal chance (or probability) of being randomly selected in order to
produce a sample that is statistically representative of the population (Bryman, 2012).
By contrast, in non-probability sampling techniques the selection of individuals from
the population is not random and is determined by the researcher (Greener, 2008).
While probability sampling is widely used in quantitative studies, qualitative studies
tend to rely on the non-probability approach in the selection of sampling techniques
(Anderson, 2009). Based on the classification by Saunders et al. (2009), the main
sampling techniques that fall under each of the two categories are described in Table
3.5.
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The population targeted in the interview stage encompasses individuals who have senior
roles in their organisations and manage people. In order to explore different
perspectives on individual knowledge assessment, the population of companies included
was diverse and broad in terms of industries. There was also no restriction in the
selection on company size or business format (e.g. multinational leading corporations or
indigenous small and medium enterprises). Due to the exploratory nature of this stage, a
diverse sample of companies is hence preferred to provide a panoramic view of the
current status of how individual knowledge is perceived within organisations.

Table 3.5: Sampling Techniques

Non-Probability

Probability

Types

Techniques

Description

Simple
Random

Selecting the sample randomly from the sampling frame
using random numbers obtained from tables or generated by
a computer.

Systematic

Selecting the sample at regular intervals from the sampling
frame.

Stratified
Random

Dividing the population into a number of groups based on
certain attributes, then applying random sampling (simple or
systematic) to each group.

Cluster

Dividing the population into a number of groups (clusters)
based on naturally occurring attributes, then applying random
sampling to select clusters. Data is collected from every
individual within selected clusters.

Multi-stage

Uses a series of sampling frames by dividing the population
into clusters then levels of sub-clusters, and selecting subclusters using random sampling.

Quota

Using stratified sampling and selecting individuals from each
group using predefined quotas for each group. Attempts to
produce a sample that has the same variability as that which
occurs naturally in the population.

Purposive
(Judgemental)
Snowball

Using judgement to select particularly informative
individuals will enable the researcher to meet research
objectives.
Making contact with few individuals and asking them to
nominate other individuals until the desired sample size is
reached.

Self-selection

Allowing individuals to express their desire to take part in the
research process.

Convenience
(Haphazard)

Selecting individuals that are easiest to access at random
until the desired sample size is reached.
Source: Adapted from Saunders et al. (2009)

114

CHAPTER 3: RESEARCH METHODOLOGY
Non-probability purposeful sampling was applied to the selection of interviewees which
were best suited to address the research questions and provide the required diversity
within the sample. According to Saunders et al., this form of sampling is suitable for
exploratory stages of research projects where there is an urge to collect rich data. They
also state that a researcher may be able to generalise findings from non-probability
samples, but not on a statistical basis. Nonetheless, others maintain that the judgemental
selection of interviewees coupled with the usually small sample size do not permit
generalisation of interview results (Boyce and Neale, 2006). In the case of this study,
there was no need to generalise findings as the results from this stage would be used to
inform the subsequent quantitative stage from which statistically supported inference
could be drawn.

3.7.2.3 Respondent Selection
A total of sixteen managers from multinational organisations were interviewed within
the selected sample. Since addressing the source of information is critical to obtain
accurate data (Healey and Rawlinson, 1994), senior managers seem to be the natural
choice due to their expertise in handling people and the higher likelihood that they
would have prior experience in knowledge management and assessment issues. There
was no single list to represent the sampling frame, but rather interviewees were selected
from among experienced managers to whom the researcher had access and contact
details within the relevant population.

3.7.2.4 Interview Administration
Semi-structured interviews were selected for this stage because they provide the
interviewer and the interviewee with flexibility to explore different issues while
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ensuring that the objectives of the interview are achieved by having a basic structure of
questions (Bryman, 2012). Such structure also allows for comparability of results
obtained from different respondents. An interview schedule including an introduction
about the research and its objectives was compiled and sent by email to interviewees in
advance. This helped to familiarise respondents with the research project and to provide
them with background information about the topics that would be discussed during the
interview. It also gave respondents the opportunity to request modifications to certain
questions in order to avoid confidentiality issues. However, since the researcher
guaranteed anonymity, no changes to interview questions were requested. Interviews
were prescheduled and lasted around 45 minutes to an hour. The researcher used mostly
open-ended questions and encouraged respondents to freely elaborate on their answers.
Interviewees were probed for further explanation when necessary. To avoid response
bias the interviewer avoided leading questions and did not express a personal opinion on
any of the matters discussed (Boyce and Neale, 2006).

3.7.2.5 Interview Data Analysis
The interviewer took notes during the interviews. Interviews were then transcribed and
analysed using thematic analysis (Braun and Clarke, 2006). Computer-aided qualitative
analysis software Nvivo was used to facilitate the process. Nvivo allows textual data to
be coded under “nodes” which represent themes that emerge from the data. Codes were
not pre-assigned and the coding scheme was developed as patterns surfaced from the
data. Concepts and constructs that were mentioned by more than one manager were
highlighted and coded as potential themes. After a number of iterations, key themes in
the data were identified and reported, providing valuable insights. The findings of the
exploratory study stage are presented in Chapter 4.
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3.7.3 Framework Development

Building on the insights obtained from the literature review and the exploratory
interviews, the third stage of the research was the development of the integrated
knowledge assessment framework. It is discussed in detail in Chapter 5.

3.7.4 Construct Validation

Pursuant to the development of the assessment framework, there was a need to examine
the validity of the proposed framework and its assessment constructs to organisations in
a manner that would allow the researcher to establish preliminary conclusions about the
relevance of the framework to management. Unlike previous stages, this stage was not
explanatory but rather confirmatory, and aimed to deductively test and validate what has
been proposed. It, therefore, required data collection from a large sample using a
quantitative method from which statistically significant results could be sought. A
structured questionnaire was selected to serve this purpose as it was found to be the
most appropriate method to achieve the objectives of this stage.

3.7.4.1 Questionnaires
A questionnaire is a general title that includes methods in which each person is asked to
respond to an identical set of questions in a predetermined order at a certain point in
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time (De Vaus, 2002; Bailey, 2008). It is the most widely used method for collection of
primary data (Diamantopoulos and Schlegelmilch, 1996). It is popular in business
research because it enables data collection from a larger sample with better quantitative
and statistical analysis options (Dillman, 1991). It also has the ability to harness data
from dispersed samples in different locations (Zikmund, 2003). Furthermore, because
questionnaires are mostly completed at the convenience of respondents, they can be
used to obtain a significant amount of information using a diversity of question types
(Evans and Mathur, 2005; Bryman, 1992).

Purposes of using questionnaires can be either descriptive or explanatory (Gill and
Johnson, 2010). While the former seeks to describe the characteristics of a population,
the latter gathers data to test a hypothesis or theory. In distinguishing between them,
Oppenheim (1992) defines descriptive questionnaires as simply aiming “to count” in
order find out the proportions of the population that have a certain view or characteristic
without studying causality or offering explanations. Explanatory questionnaires, on the
other hand, involve a more analytical perspective where there is interest in investigating
the relationship between variables. They therefore require predetermination of the
variables that would be examined before the questionnaire is designed (Ghauri and
Grønhaug, 2005). Such variables are usually identified in previous stages of the
research and typically involve qualitative primary or secondary data. In the case of this
research, questionnaire variables were determined after the literature review and
exploratory interview stages.

Depending on the research questions, Dillman (2002) differentiates between three types
of variables that could be obtained from questionnaires: [1] Opinion variables that
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represent respondents’ views (what they think), [2] Behaviour variables that convey
respondents’ actions (what they do), and [3] Attribute variables that record respondents’
characteristics, such as demographic data (what they are). Awareness of the type of
variable is important because it guides the selection of the types of questions employed
in the questionnaire, whether open-ended or closed-ended. Open-ended questions are
similar to interview questions in that they allow respondents to reply freely in words
(Fink, 2002). Because they are of a qualitative nature and require additional analysis,
their use is not recommended in questionnaires (Saunders et al., 2009). Closed-ended
questions, on the other hand, restrict the respondent to a number of answers to choose
from (Foddy and Foddy, 1994) and include six main formats which are listed in Table
3.6 below.
Table 3.6: Questionnaire Closed-ended Question Formats
Question
Format

Description

Purpose

Example Variable

Respondents are offered a list of
items, any of which may be
selected

To ensure respondents
have considered all
possible responses

Industry

Category

Only one response can be
selected from a given set of
mutually exclusive categories

To collect behavioural or
attribute data

Annual income

Ranking

Respondents are asked to place
something in order

To discover relative
importance

Factors that affect a
certain decision

Rating

Respondents are given a rating
scale used to record responses

To collect opinion data

Level of agreement
with a statement

Quantity

Respondents are asked to reply
with a number

To obtain the numerical
amount of an attribute or
behaviour

Age

Grid

Responses to more than one
question are recorded using the
same matrix.

To save time

-

List

Source: Adapted from Saunders et al. (2009)

Questionnaires are also classified according to the way they are administered (Zikmund,
2003). Self-administered questionnaires are completed by respondents and could be
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sent electronically via the Internet, mailed by post, or delivered by hand to each
respondent and collected at a later time. In the case of interviewer-administered
questionnaires, data is recorded by the researcher based on respondents’ answers
obtained by telephone or in a face-to-face interview. The choice of the appropriate
questionnaire method depends on a number of criteria including the research purpose,
characteristics of the target population, and the financial and time resources available to
the researcher (Fowler, 1995; Oppenheim, 1992). The characteristics of different types
of questionnaires in relation to these dimensions are summarised in Table 3.7.

Considering that the vast majority of managers nowadays use the internet (Van Selm
and Jankowski, 2006), the electronic questionnaire was selected for its ability to target a
large geographically dispersed sample with good accuracy, in a cost effective manner
and within a reasonable time frame (Wright, 2005). Since they are self-administered, the
absence of the interviewer in this format eliminates interviewer bias and assures
respondents of the anonymity of their responses (Zikmund, 2003). If well-designed, the
online format may also be more appealing and convenient for recipients in the current
internet era, which would help the researcher achieve a higher response rate than that of
a printed questionnaire. This is particularly plausible if the subject of the questionnaire
is of interest to the respondent (Taylor-Powell and Hermann, 2000). Moreover, the use
of survey technology eliminates the need for manual data entry as respondents enter the
data directly in electronic form later facilitating data analysis for the researcher (Van
Selm and Jankowski, 2006).

Nevertheless, there are a number of challenges in the use of online questionnaires which
the researcher has to mind carefully. First, while the absence of the interviewer has its
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benefits, the researcher loses the advantage of explaining questions to respondents and
clarifying misunderstandings (Taylor-Powell and Hermann, 2000). Second, when
contact with respondents is made only by email, respondents may perceive
questionnaires as impersonal, insecure, or worse, as junk mail, lowering the response
rate (Evans and Mathur, 2005). Third, if the questionnaire is too long, or not of interest
to the respondent, they may decide not to make the effort to complete it resulting in
missing data due to incomplete questionnaires (Bryman, 2012). Finally, sampling poses
a challenge in online questionnaires if probability sampling is desired because the
characteristics of respondents on the Internet may be unknown or inaccurate, and hence
results may be distorted by the responses of “unintended individuals” (Wright, 2005;
Evans and Mathur, 2005). Attempting to overcome this challenge by using nonprobability sampling puts the questionnaire at risk of sampling bias whereby the
selected sample would not be representative of the target population (Van Selm and
Jankowski, 2006). Cognisant of the aforementioned issues, the researcher attempted to
overcome their negative effects in the questionnaire design and sampling methods used.

3.7.4.2 Questionnaire Design
The questionnaire (Appendix 4) was constructed and conducted using the electronic
questionnaire software SurveyMonkey, a specialised online service. The design consists
of a user-friendly web-based interface where respondents would select their responses
by clicking on relevant boxes in the questionnaire’s electronic form. The form was
designed to have an appealing colour template and could be viewed from any web
browser on a computer, tablet device or smartphone. The flexibility of the software’s
web-based technology ensures no technological barriers would hinder respondents from
completing the questionnaire.
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Table 3.7: Types of Questionnaires

Interviewer
Administered

Self-Administered Questionnaire

Questionnaire
Format

Ability to
Population
reach target
Characteristics
population

Delivery
&
Collection

Literate
individuals

Sample Size

Low

Depends on no.
of field workers
available

Postal

Literate
individuals

Electronic

Email literate
individuals who
use email

Expected
Data
Types of
Response
Collection
Questions
Rate
Time Frame

Cost

Data Input

Depends on
field workers
available

Printing, field
workers, data
entry

Manual, may
use Optimal
Mark Readers

Manual, may
use Optimal
Mark Readers

Automated

30%-50%

Simple
Closed
questions

Low

Large,
dispersed

30%

Simple
Closed
questions

4-8 weeks

Printing, outward
and return
postage, data
entry

High

Large,
dispersed

10%-30%

Simple
Closed
questions

2-6 weeks

Cost of online
survey service

Individual who
Telephone can be reached
by phone

High

Depends on no.
of interviewers
available

50%-70%

Open and
closed
questions

Any, depending
on target
characteristics

High

Depends on no.
of interviewers
available

50%-70%

Structured
Interview

Interviewers,
Manual, entered
Depends on phone calls, data
at time of
entry, printing or
no. of
collection
software cost
interviewers,
slower than
selfInterviewers,
Open and administrated
Manual, entered
travel, data entry,
closed
at time of
methods
printing or
questions
collection
software cost
Source: Adapted from Saunders et al. (2009)
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When designing questionnaires, questions may be adopted or adapted from other
questionnaires, or designed by the researcher (Bourque and Fielder, 1995). Due to the
nature of the research topic, developing the questions was preferred in order obtain
accurate and comprehensive results that fulfil research questions. Questions were
formulated based on key considerations proposed in the literature, such as the use of
simple and specific wording, minimising grammatical complexity and long sentences,
in addition to avoiding leading questions, negatively worded questions, and overlapping
questions (Dillman, 2002; Foddy and Foddy, 1994; Lietz, 2010). The questionnaire was
divided into sections where questions were grouped according to their subject matter
and each section was preceded by a brief introduction, as recommended by Lietz
(2010). The sequence of questions was ordered to maintain logical flow and enhance
readability (De Vaus, 2002). Explanatory definitions of terms used were provided as a
footnote in each section to minimise misunderstanding or misinterpretation of
terminology. Finally, questions were reviewed a number of times to ensure their
accuracy and clarity. In taking such precautions, the researcher tried to ensure maximal
understanding of the questions to minimise response error associated with selfadministered questionnaires.

The questionnaire began by enquiring about the demographic data of respondents using
category questions for attribute variables such as industry, company age, and job level.
The remainder of the questionnaire used rating questions to elicit opinion data about the
managers’ views on knowledge assessment in their organisations and the proposed
knowledge assessment constructs. Opinion questions used a seven-point bi-polar Likert
scale ranging from 1 (equivalent to “strongly disagree”) to 7 (indicating “strongly
agree”), a type of scale that is widely used and appropriate for this type of questions
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(Likert, 1932; Dillman, 2002; Fink, 2003; Oppenheim, 1992). Although both are widely
used, the seven-point scale was preferred to the five-point scale because it allows more
variability in responses and higher reliability (Lietz, 2010). The odd number of points in
the scale allows for a middle option, allowing respondents to select a neutral response,
which also increases the reliability and validity of the scale, as stated by Saris and
Gallhofer (2007) and Lietz (2010).

3.7.4.3 Validity and Reliability
Validity and reliability are key aspects in the evaluation of questionnaire designs
(Rattray and Jones, 2007). Validity assesses whether a questionnaire is measuring what
it intends to measure (Zikmund, 2003). The questionnaire was reviewed by academics
who have expertise in questionnaire design and analysis, as recommended in the
literature. The feedback received was used to modify the survey to ensure its validity
and ability to meet research objectives. Similarly, reliability refers to repeatability i.e.
the ability of the questionnaire to produce consistent findings whenever administered
(Oppenheim, 1992). A common method to assess reliability of questionnaires is the
Cronbach’s Alpha statistic which uses inter item correlations to measure internal
consistency (Rattray and Jones, 2007). It was computed to confirm reliability, and is
reported with the questionnaire results in Chapter 6.

Even after confirming validity, it is strongly recommended that questionnaires are tested
before being administered (Hussey and Hussey, 1997). This is achieved by running a
pilot study using a copy of the actual questionnaire on a small sample of respondents
that has the same characteristics as the intended sampling frame (De Vaus, 2002).
According to Saunders et al., the sample size for the pilot study depends on the time and
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the financial resources available, but it should not include less than ten respondents. The
pilot study has a number of benefits that would enhance the effectiveness of the
questionnaire, such as testing the clarity of questionnaire instructions and individual
questions, identifying questions that may be misunderstood due to poor wording or
ambiguity, checking whether the range of options in multiple choice questions is
adequate, and confirming the adequacy of the questionnaire (De Vaus, 2002;
Oppenheim, 1992). A pilot study was therefore undertaken on a sample of ten
individuals who were asked to complete the questionnaire and provide comments.
Initial feedback indicated the questionnaire was too long and included several questions
that could be understood in different ways. Their input was used to redraft the
questionnaire to address these comments.

3.7.4.4 Questionnaire Sampling
To examine the sector effects of the proposed knowledge assessment constructs, the
sample of organisations had to include a diversity of industries and company sizes.
Since there was no one comprehensive list of companies available from which the
sample could be selected, the researcher sought to make use of existing contacts, as
suggested by Easterby-Smith et al. The sampling frame was drawn from the extended
list of industry partners available within the College of Business in DIT which includes
more than 1000 contacts. In addition, a commercial database of managers that included
email addresses in the United States was purchased from a survey company. Finally,
being a senior manager in an international organisation himself, the researcher had his
own diverse list of industry contacts which was included as well. Ultimately, a list that
comprised the email addresses of individuals working for more than 1500 organisations
was compiled and used as the questionnaire’s sampling frame. To allow for variability
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within the sample and avoid sampling bias, the random sampling method was used and
the questionnaire was sent to the entire sampling frame.

3.7.4.5 Questionnaire Administration
The questionnaire was distributed to more than 1500 individuals with a cover invitation
letter sent by email. The invitation email (Appendix 3) introduced the research project
and the research group and invited recipients to participate in the questionnaire by
clicking on a link that directed users to the questionnaire’s web interface. The number
of completed questionnaires was monitored through the software and follow-up emails
were sent to those who had not completed the questionnaire two weeks after its initial
distribution (Appendix 5). Two weeks later, a final follow-up email was sent to increase
participation. Respondents completed questionnaires online and their responses were
saved in the software’s database under the researcher’s account. After completion,
questionnaire results were exported directly from the survey software into IBM SPSS
software (Statistical Package for Social Sciences) for analysis.

3.7.4.6 Maximisation of response rate
Online questionnaires are vulnerable to low response rates for a number of reasons such
as sampling issues, response time constraints, and confidentiality concerns. Previous
studies suggest the following factors may influence response rates for questionnaires:
cover letter design, (Bryman, 2012), questionnaire length, difficulty of questions
(Dillman et al., 1993), offering incentives, repeated contact (Zikmund, 2003), a
university source, importance of research topic, personalisation, and confidence in
anonymity (Diamantopoulos and Schlegelmilch, 1996). Accordingly, the researcher
took a number of measures to maximise the response rate.
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First, the invitation email was personalised through mail merge, emphasised the
significance of the research topic for managers, and stressed the importance of their
participation. Second, respondents were offered the option to receive the key findings of
the research after its completion as an incentive. This proved to be effective because a
number of respondents indicated their interest in receiving the study’s outcome in the
“final comments” section of the questionnaire. Third, the use of two follow-up emails
enhanced participation as the overall response rate increased each time a follow-up
email was sent. Finally, the email assured respondents about confidentiality by
confirming that their responses would remain completely anonymous and that none of
their personal information would be required at any stage of the questionnaire. The
survey software helped ensure anonymity because, despite having the managers’ contact
information, the researcher had no means of knowing which response was provided by
which manager. Moreover, to foster trust and credibility the researcher included his full
contact information in the invitation email and clarified the affiliation of the work to
DIT, as proposed by Wright (2005). Respondents were also given the option to opt-out
by clicking on a link in the bottom of the email to stop receiving follow-up emails if
they were not interested.

After four weeks, the questionnaire data collection was brought to an end as the number
of received responses was satisfactory and had ceased to increase. Out of 1500
invitations, 505 questionnaires were received corresponding to a response rate of 33.7
percent. This response rate is found to be acceptable because, according to Dillman
(2002), the average response rate for business surveys is around 21 percent.
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3.7.5 Implementation: Case Study

While Stage Four of the research examined the validity of the assessment constructs, the
fifth and final research stage is aimed at the holistic validation of the proposed
framework to provide a complete answer to the fourth research question: How useful
would a developed framework be for decision-making in organisations and to what
extent can it be applied? The answer to this question is addressed through
implementation of the framework in an existing organisation to evaluate its applicability
and effectiveness. Due to its applied and multifaceted nature, the case study method was
found to be the most appropriate to achieve the objective of this stage.

3.7.5.1 Case Studies
A case study is “an empirical inquiry that investigates a contemporary phenomenon
within its real life context” and “relies on multiple sources of evidence” (Yin, 2014).
Case studies are widely used in business research as they offer rich and reliable results
due to the amalgamation of quantitative and qualitative data collection and analysis
methods and the triangulation of information from multiple sources (Robson, 1993).
They serve a number of research purposes such as providing descriptive accounts,
theory development, and theory testing (Yin, 2011). In situations where the aim is
theory development, case studies adopt an exploratory and inductive approach that
requires limited prior theoretical knowledge and aims to generate theory from close
observation of the phenomenon within its own context (Eisenhardt, 1989). However,
when utilising case studies for testing purposes, propositions that are tested should be
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predetermined by the researcher to allow the comparison of actual outcomes of the case
study with expected outcomes based on the proposed theory (Darke et al., 1998). In this
case, studies are deductive and result in either the validation of the theory, its
modification, or its refinement based on the case study results (Lee, 1989). From the
latter perspective, a case study in a real life organisation was conducted to test the
proposed framework in a business context and to confirm its validity as an individual
knowledge assessment tool based on theoretical propositions developed from the
outcomes of the previous research stages.

3.7.5.2 Case Selection
Case selection is a challenging yet crucial task in case study research. Random
sampling, although unbiased, may produce cases that are unrepresentative of the
population and hence non-probability purposeful sampling is often recommended to
obtain a representative case (Seawright and Gerring, 2008). To this end, five methods of
purposeful case selection could be identified and are described in Table 3.8.

Table 3.8: Methods for Purposeful Case Selection
Method
Typical cases
Extreme / Deviant
cases

Description

Use

Cases that are representative of the population
Unusual cases;
problematic

particularly

good

or

Confirmatory
particularly

Exploratory

Maximum
variation cases

Using multiple heterogeneous cases to obtain data under
varied circumstances

Exploratory

Critical cases

Cases that permit logical deductions because they make a
point dramatically i.e. if it is true in this one case, then it
is likely to be true of all other cases

Confirmatory

Source: Adapted from Flyvbjerg (2006) and Seawright and Gerring (2008)

A typical case was chosen as the selection method to provide an illustrative example of
knowledge assessment in an archetypal modern-day organisation. Additional criteria for
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company selection were defined as well. First, access to the organisation - preferably
through an existing employee - was found to be necessary to facilitate initial contact.
Second, the organisation’s interest in knowledge management and assessment were
deemed to be important factors for the success of the case study. Third, support from
top management was favoured due to the major influence of the organisation’s
leadership in accomplishing organisational initiatives, and particularly in KM, as
suggested by Sangjae et al. (2012). Fourth, the organisation’s approval of the case study
would have to entail consent to provide company data and authorisation to employees to
participate in data collection activities. In this regard, the researcher guaranteed
complete confidentiality of data and anonymity of results, and was prepared to sign a
non-disclosure agreement with the firm if necessary. The case study was eventually
conducted in a large multinational medical equipment supplier that satisfied the case
selection criteria. The administration and findings of the case study are detailed in
Chapter 6.

3.8 Ethical Considerations
Research ethics refer to the execution of the research process in a moral and responsible
manner which respects the rights of those who are the subject of the research work, or
those who are affected by it (Saunders et al., 2009). A number of ethical issues could
arise during research and need to be addressed by the researcher. Bryman (2012)
identifies a number of key ethical concerns in research, which include: lack of informed
consent, harm to participants, invasion of privacy, and deception. These issues were
hence taken into account when planning and conducting research activities for this
project.
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Before the researcher began his work, institutional approval to commence the research
was granted from the Ethics Research Committee at DIT after the committee
established that there were no risks or ethical implications to the work. During the data
collection stages, informed consent was obtained from participants who voluntarily
agreed to take part in the interviews, questionnaires and case study (Easterby-Smith et
al., 2002). Furthermore, the researcher preserved the anonymity of respondents and the
confidentiality of data throughout the research and ensured the identity of organisations
and individual respondents was never disclosed (Bell, 2005). The possibility of
invoking stress upon participants by being intrusive or demanding was avoided by
acknowledging their right to withdraw at any stage of the research process (Zikmund,
2003). Finally, academic integrity was maintained during the reporting of research
findings by presenting results with transparency and within their context, and accurately
attributing other researchers’ work by proper referencing.

3.9 Dissemination of Research Findings
The findings of the research were sporadically disseminated in both academic and
industry formats. The outcomes of each stage were published in peer-reviewed
academic conferences and journals as research articles (a full list of publications that
spawned from this research is presented in a dedicated Publications section, p. 270).
Research findings are also shared with industry partners that have contributed to the
development of the proposed framework. The organisation who hosted the case study is
given a free license to utilise the beta version of the framework for one year. Moreover,
a summary of results is also sent to a number of questionnaire respondents from
industry based on their requests.
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3.10 Write-up: Presenting Research Results
The writing of the findings of this research thesis was structured according to the
chapter-based outline proposed by Robson (1993). A plan of topics and subtopics which
would be included in each chapter was drafted and refined as the writing process
progressed. The thesis was hence divided into sections and sub-sections that were
sequenced to maintain a logical flow and create a cohesive storyline (Saunders et al.,
2009). Tables and figures were used, where appropriate, to summarise information and
illustrate concepts in a structured and vivid manner. Finally, the conclusions of most
chapters were recapitulated at their end to give the reader a clear view of the chapter’s
outcomes and how they relate to the following chapter, and the overall objectives of the
research.
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“An unbiased appreciation of uncertainty is the cornerstone of rationality.”
Daniel Kahneman
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4.1 Introduction
The exploratory phase of the research was designed to identify the underlying elements
of individual knowledge before further steps towards the assessment framework took
place. The literature review contributed in pitching the theoretical grounds reported in
this regard, however, given the applied nature of the study it was crucial to incorporate
the practitioners’ perspective in the early phases of framework design. This can help in
bridging the famous gap between theoretical studies and practice by exploring senior
management’s understanding of individual knowledge in a business context. An
exploratory study was conducted during the second research stage with the aim of
gathering primary data about individual knowledge. The specific objectives of the study
were to:
1. Explore the interest of practitioners in this research study and check the need for
an individual knowledge assessment tool to support their decisions,
2.

Discuss how managers view knowledge and the impact of knowledge holders
on organisational performance,

3. Find out the main factors that managers incorporate when they assess individual
knowledge (i.e. assessment constructs).
In order to achieve these objectives, interviews were held with a purposefully selected
sample of sixteen senior managers from different industrial sectors. Respondents had
diverse profiles that included both small and medium enterprises (SME) and large
enterprises (LE). This broad scope of interviewees is important to improve the quality
of outcomes and enrich the data collection process (Table 4.1).

134

CHAPTER 4: EXPLORATORY STUDY
Table 4.1: Interviews Respondent Profiles
#

Firm Size

Industry

Job Title

1

SME

Technology

Founder / Content Manager

2

SME

Consulting

Managing Director

3

SME

Consulting

HR Consultant

4

SME

Technology

Chief Scientist

5

SME

Healthcare

Business Development Manager

6

SME

Pharmaceuticals

Sales Manager

7

SME

Education

Department Chair

8

LE

Healthcare

Business Development Advisor

9

LE

Consulting

Managing Director

10

LE

Education

Vice-President

11

LE

Manufacturing

Channel Marketing Manager

12

LE

Education

Head of School

13

LE

Logistics

Director of Strategy

14

LE

Manufacturing

Supply Planning Manager

15

LE

Oil & Gas

Account Manager

16

LE

Manufacturing

Operations Manager

Semi-structured interviews were selected as the data collection instrument to enable
respondents to express their ideas in an unobstructed manner while maintaining a
general framework of inquiry that provides a degree of comparability between
responses. An interview schedule that provided an overall structure for the interviews
was developed and sent to the managers in advance with a concise brief on the
objectives of the study (Table 4.2).

Thematic analysis was used to interpret interview data and synthesise the main findings
by discerning common patterns and examining how different interviewees responded to
the same questions. Using the qualitative analysis software NVivo, interview transcripts
were coded to identify themes within the data and glean practicable insights. Emergent
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concepts were identified from degrees of similarities and differences within responses
and proposed themes were reviewed and refined in the subsequent cycles of coding to
establish the study’s findings. The administration methodology of the interviews was
described in the former chapter (Chapter 3), and the findings are discussed in the
following sections of this chapter.

Table 4.2: Interview Schedule

Semi-structured Interview Questions
1.

Are familiar with the field of Knowledge Management?

2.

Does your company implement any knowledge management initiatives?

3.

Do you think believe your company’s knowledge management practices
are effective?

4.

How important is individual knowledge to your company?

5.

How do you define individual knowledge? How would you describe
knowledge-holders in you company?

6.

What are the components of individual knowledge?

7.

What do you think of the following knowledge metrics?

8.

Does your company try to evaluate individual knowledge? If so how?

9.

Do you think individual knowledge assessment would is useful?

10. Do you have any final thoughts or comments?

4.2 KM Practices
During initial discussions, it was apparent that most interviewees were familiar with the
concept of Knowledge Management. Their awareness was either due to the
implementation of KM projects within their organisations or from attending academic
courses and general management seminars. Only two respondents were not familiar
with the moniker, notwithstanding they commented that their companies have
implemented KM activities using other terminology.
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“It was my first time to hear about the term "Knowledge Management" but after I read
about it, I realised that I dealt with similar activities using different terms.”
The statement above supports the view within the KM literature that argues that
organisations have always attempted to manage their knowledge, long before the term
KM was coined (Gault and Foray, 2003). Literature also points out to the fact that KM
practices overlap with a number of other management domains such as Human
Resource Management and Information Systems Management (Lloria, 2008).

In the second question responses, most of the managers indicated that their
organisations engaged in implementing some sort of KM project. By describing these
projects, it became clear that they are mostly inclined towards codification strategies
that are largely dependant on IT, with a few exceptions. Technology-based approaches
mentioned included “documenting and sharing best practices,” “online knowledge
base,” “business intelligence system,” and “customer relationship management system.”
KM initiatives that followed a personalisation strategy were less frequent – mentioned
only by five respondents – and took the form of “training and development
programmes” and “knowledge sharing sessions”.

Despite the numerous efforts, managers still expressed concerns about the efficacy of
their companies’ KM initiatives. Most respondents believed that the management of
knowledge within their organisations is ineffective mainly due to the ongoing loss of
knowledge with high turnover of knowledge holders.
“Given the nature of our business [consulting], we are very dependent on people. So
with people leaving the firm, we definitely lose part of the knowledge we have built.”
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“We have a major cost reduction programme in place, and there are very skilled people
that retire. We have a problem with succession planning so senior managers that leave
take away valuable knowledge. This problem is acute in functions like IT, strategic
planning and the business excellence team.”
Consistent with recent thinking in the KM literature, it is evident that KM initiatives
that are solely dependent on IT often fail to address KM challenges and hence leave
organisations exposed to knowledge loss risks because they overlook the tacit and
humanistic aspects of knowledge (McDermott, 2000; Spender and Scherer, 2007).
Looking at this argument, there is a somewhat ironic paradox that having an effective
IT-based knowledge management system does not protect an organisation from losing
knowledge even within its own IT department, as elaborated by the comment above.

4.3 Value of Individual Knowledge
When asked about the significance of individual knowledge, managers responded with
strong assertions that the mass value of knowledge is held by employees. They also
emphasised on the importance of this knowledge to lead the organisation’s performance
and create competitive advantage.
“We consider individual knowledge our major asset and source of competitive
advantage.”
“Individual knowledge is of great value to us. It is the driver of our success.”
“Individual knowledge is one of the most valuable resources that determine how we
perform.”

4.4 Components of Individual Knowledge
Interview questions steered the managers towards the concept of individual knowledge
and asked what characteristics and measures define knowledge-holders in their
organisations. After few interviews, it was observed that respondents would typically
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identify one or two elements that they had in mind and would discuss them extensively.
When asked whether there were other factors, respondents paused to think often
bringing the conversation to a halt if they had nothing to add. Therefore, in an attempt
to maintain the flow of the interview and enrich the discussion, the interviewer
conveyed other constructs from literature and primary data to the

managers and

requested their views and experience on how relevant they are to individual knowledge
within their organisations. These knowledge constructs suggested were the commonly
used ones in knowledge assessment models. The interviewer also brought into the
discussion any new constructs that resulted in former interviews to explore whether
there is a higher level of consensus regarding particular constructs when compared to
others. Unsurprisingly, managers provided an interesting and diverse array of views on
what constitutes individual knowledge. They can be summarised in the five themes
discussed below: Learning, Social Interactions, Procedural knowledge, Innovation, and
Financial.

4.4.1 Learning
The notion of learning was identified by most of the interviewees as an overarching
theme of individual knowledge. The majority of comments by managers in this regard
seemed to define knowledge of their employees as “prior learning” or “lessons learnt.”
Respondents described the types of learning as being either formal or experiential by
defining the sources of learning as: “qualifications and experience,” “experiences and
studies,” “education and training,” and “learning from previous success and failure
stories.” One senior manager stated experiential learning in a specific quote; “I believe
knowledge in business is mainly experience. The more experience you gain, the more
knowledgeable you are”.
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Knowledge and learning are two strongly linked concepts within the KM literature
(Karkoulian et al., 2013; Kogut and Zander, 1996; Senge et al., 1999; Spender, 1996a)
and are often regarded as two sides of one coin (Mishra and Bhaskar, 2011). Knowledge
is defined as the outcome of a learning process that occurs primarily at the individual
level through study or experience (Loermans, 2002; Schulz, 2001). In contrast, learning
is fundamentally described as a knowledge acquisition process (Moustaghfir and
Schiuma, 2013). The dependence of knowledge creation on experience in particular is
widely acknowledged in the classic works of KM theorists. For example, Davenport and
Prusak (1998) refer to experience in their definition of knowledge (Section 2.2, p.31),
while Polanyi (1967) states that knowledge is developed by “indwelling”, which he
describes as the assimilation of knowledge by living through an experience. Nonaka
(1991) refers to this process as internalisation which he describes as “learning by
doing,” echoing the phrase used by renown economist Kenneth Arrow in his description
of knowledge acquisition as “a product of experience” (Arrow, 1962).

Managers who are working in educational institutions and/or pursued postgraduate
studies, have a strong belief that formal education is a valuable source of learning as
well and often enriches individual knowledge. They described education as “a
structured way of gaining knowledge” and “the best investment to gain knowledge.”
Other respondents, in contrast, made no reference to education in their discourse of
learning. They distinctively differentiate between the relevance of knowledge acquired
by going through formal education and the knowledge gained in the business
environment. In this discussion, reference was given that in many cases an individual’s
performance at work is not correlated to prior performance in academic contexts.
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“I believe formal education does not actually contribute much to the knowledge you
need at work because a lot of what you need to know to succeed in your job is
unfortunately not taught in college. Useful knowledge for work is often gained from
other sources, like training for example.”
It is worth noting that training was commanded as a source of knowledge by the
majority of senior managers and seemed to be perceived as learning with applied nature.
Managers also believe that training is the best way to “transfer knowledge to newcomers” and “develop knowledge and upskill employees.”

Generally, experience, training and education were all cited by several managers as the
principal sources of learning and were used as the main criteria for candidate selection
in HR recruitment processes. They are also recognised as human capital measurement
constructs in a considerable number of IC measurement models (Andriessen, 2004a;
Edvinsson and Malone, 1997; Roos et al., 1998; Skyrme, 2003; Sveiby, 1993).

4.4.2 Social Interactions
“People gain knowledge from speaking to each other, sharing their ideas, and telling
their stories.”
Another theme that came through strongly in most interviews was the contribution of
social interaction to the development of individual knowledge. Socialisation within the
work environment was viewed as a key driver of knowledge creation and sharing. The
KM literature highlights the role of social activities in enriching individual knowledge
by supporting the knowledge creation process. According to social learning theory,
learning is a social activity that emerges from interactions between individuals to
achieve a shared understanding of an idea or a concept (Wenger, 1999). Consequently,
knowledge is constructed by individuals who participate in social processes and
assimilate their outcomes (Spender, 2006b). Participants assume the interchangeable
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roles of knowledge-providers and knowledge-seekers through a dynamic process that
occurs in both formal and informal settings (Jakubik, 2011). Nonaka’s SECI model
represents this process by the socialisation mode, which he defines as the conversion of
tacit knowledge to other forms of tacit knowledge through discussion and dialogue
(Nonaka et al., 2000). Socialisation can also result in new knowledge being created
when a person obtains a new insight triggered by interacting with another (Alavi and
Leidner, 2001). This is reflected by the ability of employees to be more innovative
when they are part of a team than when they work individually (El Sawy et al., 1998).

“You have to get employees to talk to each other to get the knowledge to move from one
part of the company to the other.”
Social interaction is also considered as one of the main enablers of knowledge sharing
processes which drive knowledge flows between individuals and facilitate leveraging
knowledge stocks within the firm in order to avoid “reinventing the wheel”. Managers
pointed out to three main factors which contributed to the effectiveness of social
interaction in nurturing knowledge sharing:

•

Communication
A fundamental attribute of knowledge-holders that was widely recognised by
interviewees was their “ability to communicate with others” or simply their
“communication skills”. Research has also acknowledged the significant role of
face-to-face and technology-mediated communication in enhancing knowledge
sharing among organisational members and its ultimate impact on organisational
performance (Vorakulpipat and Rezgui, 2008).
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•

Social Ties
“Sometimes it is not about knowing it all, but rather knowing whom to talk to
when you are looking for answers.”
“A big part of knowledge development is knowing the right people.”
Discussion of social ties in the context of knowledge sharing echoed the findings
of Hansen (1999) and Cross and Parker (2004) in their studies of organisational
social networks. When seeking knowledge, employees rely upon their network
of relationships and request help from people they know in the same company or
in other organisations. In such cases, their ability to acquire knowledge to
overcome challenges becomes highly dependant upon their network structure
and tie strength i.e. the quality and frequency of interaction between the sender
and the receiver (Wang et al., 2006; Zhou et al., 2010).

•

Willingness / Motivation
“People have to be willing to share their knowledge with their colleagues and
within the company. If you cannot overcome the ‘Knowledge is Power’
mentality, you will run into all kinds of problems.”
The vast majority of managers agree that the benefit an organisation would
derive from an individual’s knowledge is highly reliant upon their attitude
towards the contribution to the firm’s knowledge processes. The participation of
knowledge workers in the firm’s knowledge dynamics originates from a
personal drive to engage in knowledge sharing and codification processes. This
element, referred to by managers as “willingness,” “motivation,” “eagerness,”
and “engagement,” was strongly emphasised as a core determinant of effective
management of individual knowledge within the organisation.
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Acknowledging the importance of the attitudinal aspect of KM, recognisable
research efforts attempted to unveil motivational factors that contribute to
knowledge sharing behaviour among employees. The most prominent factors
identified include recognition and reward, empowerment, reputation building,
mutual trust, collaborative culture, management support, leadership, and IT
infrastructure (Vilma and Jussi, 2012; Witherspoon et al., 2013; Hau et al.,
2013; Evans, 2012; Lam and Lambermont-Ford, 2010; Ipe, 2003).

4.4.3 Procedural Knowledge
“An important part of our employees’ knowledge has to do with our mode of operation
as a firm, the way we do things, our procedures, and systems. They are what get the
day-to-day work done and have strategic aspects as well. For example, we have a
process for setting and monitoring the KPIs of our Balanced Scorecard and it’s crucial
that all managers know exactly how it works.”
The previous statement refers to the process aspect of knowledge that includes the
know-how of work practice implemented to achieve organisational goals. Knowledgeholders are believed to have deep understanding of the business of their companies and
equally an ability to improve process capabilities, a dimension the literature refers to as
procedural knowledge (Singley, 1989). Procedural knowledge is the knowledge of
business processes and best practices adopted in a firm to do the required tasks
(Guzman, 2009). Considering that knowledge stocks are embedded not only in
individuals, but also in organisational routines and practices (Jakubik, 2007; BeccerraFernandez et al., 2004), the utilisation of business processes is also a source of
individual knowledge. According to Davenport and Prusak (1998), the interaction with
business process requires knowledge of how and why they are used to execute business
activities. Such interaction increases employees’ understanding of the work’s dynamics
and enhances their knowledge of the business.
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4.4.4 Innovation
“Innovation is at the heart of our strategy and everything we do. Hence, we define
knowledge-holders as the individuals that know how to use their knowledge to be
innovative.”
Innovation is the generation, development and implementation of new ideas to create
value for business. It is traditionally conceptualised as a process of accumulation and
recombination of knowledge (Darroch, 2005; Esterhuizen et al., 2012; Al-Laham et al.,
2011). Innovation emerges as one of the main outcomes of individual knowledge in
organisations. Respondents considered knowledge as “a requirement for creativity” and
a key enabler of “generating new ideas.” Inline with the view of managers, the
relationship between knowledge and innovation is well-established in KM theory. Put in
simpler terms, Du Plessis (2007b) describes innovation as the use of existing knowledge
to create new knowledge. Knowledge is thus an antecedent of innovation and a core
component of innovative capability (Von Krogh et al., 2000; Goh, 2005).

4.4.5 Financial Indicators
Financial indicators of knowledge are widely used in the KM literature but were not
mentioned by any of the respondents and hence were introduced to examine how they
would be perceived. Managers were given examples of models that attempted to
measure knowledge via its market value such as Tobin’s Q and VAIC (Tobin, 1969;
Pulic, 2000). Since an individual’s financial worth is reflected by their value on the job
market, it was assumed that the financial indicator of their knowledge would be related
to their position on the company’s salary scale. This approach, however, was
controversial and appeared to be problematic to few respondents who were critical of
salary structures in their companies or in the job market at large. They questioned the
link between knowledge and remuneration, because they believe there is a multiplicity
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of factors that determine a person’s salary, leading to the fact that knowledge-holders
are sometimes underpaid while less-knowledgeable ones may be overpaid.

4.5 Knowledge Assessment Practices
Most of organisations have not yet attempted to evaluate individual knowledge.
Discussions revealed that some organisations claimed to use one of two approaches:
performance appraisal and management judgement, or a mixture of both. Performance
Appraisal seems to be the most common approach used to assess individual knowledge
in organisations. This suggested an underlying perceived correlation between individual
knowledge and individual performance which stemmed from the implied notion of
measuring knowledge through its effects. During the interviews, senior managers
emphasised the ability of knowledge to enhance “performance,” “competence,” and
“capability” and it was apparent that they shared a common belief that is best
represented by the following statement:
“Superior performance is definitely an indication of knowledge. The ones that have the
most knowledge are usually the best performers.”
Based on this view, performance appraisal was taken as a proxy measure of knowledge.
Aligned with KM theory, the relationship between knowledge and capability is deeply
rooted in the literature and evolves from the ability of knowledge to empower effective
action (Senge et al., 1999; Zeleny, 2002) and support sound decision making (Wiig,
1997b; Webb, 1998).

The second method organisations employed to assess individual knowledge was
through managerial evaluations about individuals made by their direct managers or
evaluation panels. Managers use their experience, intuition, and insight to assess the
knowledge of individuals while making decisions that determine allocation, promotion
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and compensation of their employees. Nevertheless, a few respondents within this
cohort voiced their need for a structured tool to support their judgement and introduce
more objective measures to the assessment process.
“Although we do basic evaluations, but we don't have a clear assessment tool. I think it
would help us make better judgements about people.”
“It is down to the direct manager, we don't have a marker. So if the manager doesn’t
like the person for some reason, they’re likely to be rated low. I’d like to have to have a
way to prevent that.”
“I think it would be useful to have some sort of KPI that provides a list or ranking of
knowledge holders in our organisation, then we can work with them individually.”

Thus, the majority of managers expressed a strong interest in the idea of having an
individual knowledge assessment framework to support their judgements and reinforce
the strategic planning of human capital. They cited various ways in which a structured
assessment tool would improve and support their decisions in the management of
people. These included:
“To ensure we minimise any losses due to lack of knowledge. Also, as mentioned
earlier, it is a promote-from-within company and so promotion decisions depend
heavily on individual capability and development.”
“To understand the level of contribution and value added of each person.”
“To put right people in the right place” and “To retain the best.”
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4.6 Summary
This chapter presents the second stage of the research that includes an interview-based
exploratory study. The study is conducted to identify the main constructs of individual
knowledge in a business context from the managers’ perspective. Practitioner insights
and recommendations were very interesting and, in many cases, confirmed the findings
of academic research publications.

Figure 4.1: Dimensions of Individual Knowledge

Four dimensions of individual knowledge were identified by the study (Figure 4.1:):
•

Learning Dimension - represents knowledge that is acquired by experience,
study and training.

•

Social Dimension - reflects knowledge that is inspired by social interactions or
shared through interpersonal communication. It also includes the relational
(know-who) aspect of knowledge.

148

CHAPTER 4: EXPLORATORY STUDY
•

Procedural Dimension - knowledge of practices and processes (know-how) that
is required to accomplish work tasks and activities.

•

Capability Dimension - individuals’ exploitation of their knowledge to enhance
their innovation and performance capabilities by creating new knowledge and
using their knowledge to realise their organisation’s goals.

Furthermore, the willingness and motivation of individuals to contribute to knowledge
processes was identified as a major determinant of the value an organisation would
derive from the knowledge of its employees. Finally, managers expressed keen interest
in the research topic and acknowledged the need for an individual knowledge
assessment tool to support them in the identification, retention and allocation of
knowledge holders, and to minimise knowledge loss risks.

In conclusion, the findings of the exploratory interviews provided valuable
theoretically-grounded elements of individual knowledge. These are used in the
development of knowledge assessment constructs within the proposed framework
presented in the ensuing chapter.
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“Two roads diverged in a yellow wood,
and I took the one less travelled by,
and that has made all the difference.”
Robert Frost
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This chapter presents the proposed individual knowledge assessment framework that
was developed during this research and is referred to as MinK, an acronym for
Measuring Individual Knowledge. The chapter begins with a discussion of the
theoretical underpinnings of MinK and its intended contribution to managerial practice.
The different components of the framework are then introduced and explained in detail.
The chapter concludes by describing how the MinK framework would be applied in
organisations.

5.1 Epistemological Foundation
In light of the research objectives, discussion of epistemology begins by posing the
following question: is it necessary to establish a single formal definition of knowledge
before attempting to contribute to the KM domain? Interestingly, the KM literature
offers more than one answer. According to Tsoukas and Vladimirou (2001), several
researchers believe that defining knowledge is not a requirement of KM and prefer to
avoid grappling with the question of ‘what is knowledge?’ under the claim that this
would minimise complication and prevent confusion. Proponents of this opinion argue
that avoiding this question would stop managers from being distracted by the challenge
of ‘defining knowledge’ from the essential task of ‘managing knowledge’ (Fahey and
Prusak, 1998). Tsoukas and Vladimirou, however, firmly disagree with this view and
affirm that without probing preconceived assumptions on the essence of knowledge - or
any other concept - no advancement in theory would ever be made. Spender (2015)
maintains that the mere use of the term “knowledge” makes “some epistemological
homework” inevitable, but also acknowledges that the multi-faceted nature of
knowledge make it “epistemologically naïve” to attempt to reduce such a complex
concept to a single definition. Instead he proposes a pluralist epistemology that
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recognises the various notions of knowledge and builds on the theory of the firm as a
dynamic knowledge system.

Within the current research, it is acknowledged that having an understanding of
knowledge is a prerequisite of KM and that any genre of “knowledge work” should be
built on epistemological foundations (Spender and Scherer, 2007). It is also
acknowledged, however, that developing a single definition of knowledge is a strenuous
endeavour that has puzzled thinkers for centuries and is not within the research scope.
This research, thus, does not attempt to offer an ultimate definition of knowledge.
Instead, it provides an account of the unique characteristics of knowledge that are
relevant to the research aims and have an impact on how individual knowledge
assessment is addressed. It proposes a conceptualisation of knowledge by highlighting
the facets that distinguish knowledge from data and information, particularly on an
individual level and with a focus on knowledge assessment. The selected attributes of
knowledge are identified in the works of most renown KM theorists previously
introduced in the literature review and are summarised in the following points:

•

Knowledge is personal.
The first intrinsic attribute of knowledge is that it is a personal concept. In his
seminal work Polanyi (1967) insists “All knowing is personal knowing”.
Similarly, Myers (1996) describes knowledge as “innately human quality,
residing in the living mind of a person,” a view echoed by a number of KM
authors. Knowledge is primarily created by individuals (knowers) based on their
unique abilities to add meaning to information, identify patterns, and draw
conclusions from experiences within different contexts. It is therefore
intertwined with the knower. Fahey and Prusak (1998) articulate this attribute of
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knowledge by stating, “there is no knowledge without someone knowing it.”
Being personal also suggests that all knowledge is tacit, or has tacit origins
(Sveiby, 1997b; Jakubik, 2011). Its level of tacitness varies from one subject to
another depending on the extent of which it could be articulated i.e. its explicit
component (Edwards, 2015). The MinK framework hence promotes a
knowledge worker-oriented approach to KM and adopts a humanistic and
subjectivist understanding of knowledge based on the belief that knowledge is
not separable from the knower.

•

Knowledge is context-specific.
Context

is

defined

as

“circumstances that

form

the

setting

for

an event, statement, or idea, and in terms of which it can be fully understood”
(Oxford Dictionary, 2010). Knowledge is context-specific in the sense that
knowledge created by individuals at a certain point in time depends upon the
situation which they experience. According to Augier et al. (2001), the
surrounding circumstance (i.e. context) determines what knowledge individuals
might create and how it could be used to confront a challenge or solve problems.
When taken out of its context, such knowledge can be irrelevant or of less value
(Iske and Boekhoff, 2002). Nonaka gave considerable attention to context in his
theory of knowledge creation through the notion of ba, which generally means
shared time and space. He explains that knowledge is created within both an
“individual context” and a “shared context” (ba), which emerges from the
interaction among members of the organisation and creates their “collective
view of the world” (Nonaka et al., 2000). From an assessment perspective, the
contextual nature of knowledge suggests it should be assessed from within its
own ba and not from outside the boundaries of the context in which it was
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originally created. To assess knowledge in an organisational context, the MinK
framework obtains assessment information from the members of the
organisation themselves and incorporates context-specific parameters that are
customised to accommodate the unique context of each firm.

•

Knowledge is sticky.
The “stickiness” of knowledge implies that it is not intrinsically mobile, but
rather requires effort and commitment from the knower to trigger knowledge
flows (Szulanski, 1996). Among the factors that determine the efficiency of
knowledge flows are the quality of the relationship between source and
recipient, absorptive capacity, and motivation (Cohen and Levinthal, 1990;
Gupta and Govindarajan, 1996; Kogut and Zander, 1993). From an assessment
standpoint, the evaluation of these factors on an individual level would provide
an indication of their contribution to organisational knowledge flows.

•

Knowledge empowers effective action.
A distinctive difference between knowledge and information is the ability of
knowledge to empower effective action , a characteristic of knowledge that was
accentuated by a number of authors (Spender and Marr, 2005; Senge et al.,
1999; Call, 2005). Zeleny (2002) gives an illustrative example of the difference
between knowledge and information in relation to action by stating, “having
libraries of cookbooks does not yet make great chefs” and “there is no other way
of demonstrating knowledge of baking bread than by baking it.” Accordingly,
individual knowledge is demonstrated in an organisational context by
competence in performing business tasks.
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5.2 Theoretical Model
The initial phase of the MinK framework includes the development of an overarching
theoretical model that depicts the pivotal role of individuals in the firm’s knowledge
environment. This is accomplished by combining a number of KM theories which form
the theoretical foundation of MinK (Figure 5.1).

Figure 5.1: Theoretical Model

From a knowledge perspective, an organisation is envisaged as the sum of its financial
capital (monetary and physical assets) and its IC, both of which it can exploit to create
value and enhance organisational performance (Stewart, 1998). IC includes all the
firm’s knowledge resources (Schiuma et al., 2008) and is divided into HC, the
combined knowledge of employees and SC. SC comprises RC and OC, which includes
knowledge embedded in the firm’s processes and systems (Edvinsson, 1997). Within
the different modes of IC, knowledge exists as series of stocks and flows (Machlup,
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1979) . Knowledge stocks occur as reservoirs at both the individual and the
organisational level while streams of knowledge flow between the individual and the
firm and among individuals (Becerra-Fernandez, 2000). Knowledge flows are governed
by a number of knowledge processes that occur simultaneously within the firm starting
by knowledge creation and acquisition, including knowledge sharing and transfer,
followed by knowledge storage and retrieval, and ending in knowledge application
(Alavi and Leidner, 2001; Goldoni and Oliveira, 2010; Mertins et al., 2003; Schiuma
and Marr, 2001; Heisig, 2009).

5.2.1 Role of Knowledge Workers
In such a complex and dynamic organisational knowledge environment, individuals
play a pivotal role that builds the firm’s knowledge and underpins its development.
Initially, individuals accumulate knowledge stocks through learning within the
organisation or acquiring knowledge from external sources. This knowledge, is mostly
tacit, sticky, and embodied in their minds, which makes it non-transferable unless
individuals actively and willingly interact with the organisation’s knowledge processes
(Davenport and Prusak, 1998). The processes of knowledge creation and sharing are
best represented by the renowned SECI model, which portrays the knowledge
generation process that creates individuals’ knowledge stocks, and the consequent
knowledge flows resulting from sharing interactions between employees. Intra-firm
knowledge sharing between individuals is vital for organisations because it empowers
workers to confront challenges of uncertainty and complexity and enables the
leveraging of knowledge between different parts of the firm to avoid ‘reinventing the
wheel’ (Connelly et al., 2014). Organisational knowledge is then created through a
process of elaborating individuals’ tacit knowledge through the four simultaneous
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processes of socialisation, externalisation, combination and internalisation in which part
of individual knowledge spirals out into the firm’s “collective self” (Nonaka, 1994).

The knowledge codification process underpins knowledge flows between individuals
and the firm whereby employees codify knowledge into organisational “knowledge
items,” such as systems, business processes and intellectual properties (Bolisani and
Oltramari, 2012). The explicit component of knowledge becomes embodied in
organisational objects which enables the assimilation of new knowledge into the firm’s
stocks and facilitates its dissemination (Schulz, 2001). This process is entirely
dependant upon the exclusive ability of individuals to externalise part of their
knowledge from a tacit to an explicit form (Jakubik, 2007). Reciprocally, other
individuals might retrieve knowledge by exploiting existing organisational stocks, for
example by reading the company’s process manual. Knowledge that is internalised from
interaction with organisational objects is the result of “feedback learning flows” that
occur between SC and HC (Bontis, 2001). Similarly, RC is fundamentally built by
individuals who acquire new contacts with different stakeholders and transfer them to
the organisation. Finally, the ultimate objective of KM is knowledge application, which
can be described as the aggregation of individuals’ knowledge to create value (Grant,
1996). It is the process in which knowledge is used in business decision making to
enhance organisational performance and achieve competitive advantage, and is mostly
based upon the sound judgements of individuals (McKenzie et al., 2011).

In summary, individual employees are the common denominator in most aspects of an
organisation’s knowledge ecosystem and the most significant component of knowledge
work. Individuals are critical actors in the development of IC due to their ability to
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create, acquire and codify knowledge. They are the primary knowers of a firm’s
knowledge and stock-holders in which it is embedded. They also drive the
organisational knowledge dynamic by acting as knowledge agents through which it is
shared and transferred, and by being the sole executors of knowledge processes within
the firm. Consequently, the loss of employees through turnover has a significant adverse
impact on the firm due to the loss of knowledge stocks and the decrease in knowledge
flows (Massingham, 2008). The detrimental consequences of this disruption include
significant decline in profitability, revenue, and credibility (Daghfous et al., 2013).
Knowledge attrition also increases operational costs primarily due decreased
productivity, but also because of increased recruitment and training expenses (Durst and
Wilhelm, 2011).

5.2.2 Individual Knowledge Assessment
Deeming that individuals are at the centre of the firm’s knowledge system suggests that
one of the pillars of an effective KM strategy lies in the efficient management of
individuals as knowledge resources. Individual knowledge assessment is an integral part
of such strategy that enables the identification of knowledge holders thereby improving
the ability of the firm to retain its knowledge and to mitigate the risk of its loss.
Assessment outcomes also support managers in making decisions regarding the optimal
allocation of their individual knowledge resources within the firm. Other benefits of
knowledge assessment include understanding individuals’ contributions to value
creation, evaluation of the impact of KM initiatives, formulation of knowledge-based
training and development programs, integration of knowledge dimensions into a
company’s compensation and reward systems, and providing knowledge-based insights
to support recruitment, outsourcing and downsizing decisions.
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5.3 Mink Framework Design
The following sections introduce the MinK framework’s structure by describing its
different components and the interactions between them.

5.3.1 Mink Scorecard
In designing knowledge assessment models, Lerro and Schiuma (2013) identify two
forms of “evaluation architectures.”. Popularised by the BSc, a scorecard-based
architecture identifies the main areas of assessment then defines key measures for each
of them thus providing detailed information about the concept being assessed. Indexbased architectures, on the other hand, aim to provide aggregate information to give a
holistic representation of knowledge. MinK adopts a hybrid architecture that integrates
both approaches by grouping areas of assessment through the MinK Scorecard, then
proposing a methodology for the consolidation of measures to obtain an aggregate
index. Based on the proposed theoretical model, the MinK Scorecard (Figure 5.2)
divides individual knowledge assessment into four dimensions that are measured by
four categories of indicators:

Knowledge Stock Indicators (KSI), Knowledge Flow

Indicators (KFI), Knowledge Application Indicators (KAI), and Knowledge Market
Value Indicator (KMVI).

First, KSIs attempt to assess the knowledge stocks individuals have accumulated
through both formal and experiential learning. They reflect prior knowledge individuals
have acquired and internalised. The assumption is that such indicators will measure
“enabling factors” that determine the person’s capacity for creation and exploitation of
knowledge (Bolisani and Oltramari, 2012).
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Figure 5.2: MinK Scorecard

KFIs, on the other hand, reflect an individual’s exposure to knowledge flows and their
likely roles in the dynamics of the firm’s knowledge acquisition and transfer.
Individuals drive knowledge flows by creating, acquiring and sharing knowledge
through communication with internal and external stakeholders. They also codify part
of their knowledge into business processes and systems, which enables such knowledge
to be acquired by other individuals in the same firm. It is thus assumed that knowledgeholders would be highly engaged in business processes and in mutual communication
with their social networks.

Based on the presumed correlation between an individual’s knowledge and its effects on
their performance and creativity, KAIs focus on the knowledge application process in
which individuals put their knowledge into action to create value. Since knowledge is
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the foundation of capability and action (Grant, 1996), KAIs are indirect measures that
focus on evaluating the effect an individual’s knowledge has had on their work.

Moreover, the IC valuation literature has established a link between market value and
knowledge, in which the value of IC is calculated as the difference between a
company’s market value and its book value (Luthy, 1998). This view is based on the
idea that there is an intangible value to a firm’s IC that is reflected in its market value
but is not accounted for in its books. Using the same approach, the KMVI attempts to
assess an individual’s knowledge using their market value, as reflected by their
compensation package. The assumption is that by assigning individual employees to
different levels on the organisation’s salary scale, managers implicitly associate a
hidden value to the knowledge they possess and the value they could create for their
companies. Accordingly, individual’s market value (i.e. remuneration) can be used as a
proxy indicator of their knowledge in the same way an organisation’s market value is
used to estimate the value of its IC.

5.3.2 Assessment Constructs
5.3.2.1 Individual Knowledge Indicators (IKI)

To operationalise the assessment of individual knowledge, MinK proposes a number of
assessment constructs, referred to as Individual Knowledge Indicators (IKI), which
cover the four dimensions of the scorecard. The ten proposed IKIs are listed in Table
5.1.
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Table 5.1: Assessment Constructs (IKIs)

Category

Knowledge Stock
Indicators (KSI)

Knowledge Flow
Indicators (KFI)

Knowledge
Application
Indicators
(KAI)
Knowledge Market
Value Indicator
(KMVI)

Construct

Description

Experience
(XP)
Education
(EDU)
Training
(TRN)

The extent of an individual’s professional experience
relevant to the job.
An individual’s formal academic education (e.g.
B.Sc., M.Sc., MBA, Ph.D.).
Relevant training courses and internships an
individual has attended during their career.
An individual’s ability to use IT tools (software and
IT Literacy
hardware) in business to acquire, create and share
(ITL)
knowledge.
Business Process The level of an individual’s interaction with business
Interactions
processes and systems including usage, improvement
(BPI)
and design.
The nature, rate and patterns of an individual’s
Business
participation in internal and external business
Communications
communications via different means (meetings, phone
(BCOM)
calls, emails,…etc.).
Personal Network The size and quality of an individual’s network of
(PN)
business contacts.
Performance
An individual’s performance at work and overall
(PERF)
contribution to their organisation.
Creativity &
An individual’s ability to generate new ideas and
Innovation
solutions to address existing problems.
(C/I)
Remuneration
(RMN)

The total remuneration an individual receives for
doing their job (i.e. salary).

5.3.2.2 Comparison to KAP Classification
By examining the proposed assessment constructs in light of the KAP classification
(Section 2.7, p.84), it is found that in defining scope, all constructs are assessed on the
individual level based on the fact that the knowledge worker is the focus of the study.
With regards to this perspective, KSIs are background (input) measures that provide a
retrospective view of an individual’s knowledge by evaluating constructs that contribute
to the accumulation of knowledge stocks such as Experience (XP), Education (EDU)
Training (TRN), and IT literacy (ITL), which denotes the ability to use technology.
KFIs are process measures that offer a concurrent view of the individual’s engagement
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in organisational knowledge dynamics by looking at the rates and patterns of their
interaction with other individuals and with organisational processes and systems
through

three

constructs:

Business

Process

Interactions

(BPI),

Business

Communications (BCOM), and Personal Network (PN). Considering that performance
(PERF), Creativity and Innovation (C/I) are manifestations of knowledge that
demonstrate its creation and utilisation, KAIs would be considered output measures that
result from knowledge processes. The financial indicator reflected by remuneration
(RMN) is the outcome measure that shows the impact of knowledge on the individual’s
market value. In terms of genre, all the proposed constructs address characteristics of
individuals and hence fall under the attributes genre of KAP because they assess their
attributes and actions, and not their thoughts and feelings.

5.3.3 Metrics

In order to assess different IKIs, data about each construct is collected in measurable
terms using a set of metrics. Metrics are measurement variables that are used to quantify
the individual’s level within different knowledge indicators by assigning a numerical
value to each construct. Measurement units may be direct counts, monetary values, or
percentages when assessing quantitative attributes, or numerical scale-based ratings
when used to evaluate qualitative attributes (Lerro et al., 2012). In order to consolidate
metrics into an index, all metrics should have the same measurement unit, or should be
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converted into dimensionless numbers (Marr et al., 2004). Thus, a unified 7-point Likert
rating scale is adopted for all metrics. For qualitative attributes (e.g. innovation), the
scale range is set as 1 = “very low” and 7 = “very high.” In the case of quantitative
attributes, an equivalent score convention is established for each rating. For example,
when rating EDU, the equivalent scores could be: 1 = None, 2 = Middle School, 3 =
High School, 4 = Bachelor, 5 = Post-graduate Diploma, 6 = Master, and 7 = Doctoral.
The MinK framework provides a list of proposed metrics that is employed to assess
each construct and presented in Table 5.2.

It is acknowledged, however, that the context dependency of knowledge makes it
almost impossible to create a single set of metrics that would be relevant and applicable
to all kinds of companies (Baron, 2011). The firm-specific nature of knowledge
suggests that metrics should be specific for each single organisation (Veltri et al., 2012).
Managers are, therefore, encouraged to identify measures that are most relevant to their
organisations by developing their own set of metrics or modifying the proposed list
subject to their business context. Modifications can include the exclusion of metrics that
are unrelated to the company’s specific domain and the introduction of others that are
tailored to the company’s industry sector, size, age and strategy. The customisation of
metrics reflects the embedded adaptability incorporated into the framework to address
the contextual nature of knowledge that necessitates its assessment from within based on
the shared meanings firm members attach to the metrics they deem most appropriate.
Although such approach does not permit inter-firm benchmarking, it is adopted by a
number of IC measurement models because it enhances the accuracy and relevance of
the assessment results (Roos et al., 1998).
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Table 5.2: Proposed Metrics
Construct

Experience
(XP)

Education
(EDU)

Training
(TRN)
IT Literacy
(ITL)

Metrics
•

Number of years in the company

•

Number of years in function

•

Number of years in the Industry

•

Relevance of experience to current job

•

Level of education

•

Relevance of education to job

•

Proficiency in different languages

•

Level of professional qualifications

•

Number of training programs attended

•

Impact of training on performance

•

Proficiency in general software & hardware

•

Proficiency in company specific software & hardware

•

Number of processes utilised

Business Process •
Interactions
•
(BPI)
•

Business
Communications
(BCOM)

Remuneration
(RMN)
Performance
(PERF)

Involvement in business process design
Involvement in business process improvement

•

Participation in internal meetings

•

Participation in external meetings

•

Rate of relevant internal communications

•

Rate of relevant external communications
(e.g. phone, email, memo, report)

•

Extent of contacts within the company

Personal Network •
(PN)
•
Creativity
& Innovation
(C/I)

Competency in using business processes

Extent of external contacts
Relevance of contacts to business

•

Contact acquisition rate

•

Rate of innovative ideas suggested

•

Rate of innovative ideas implemented

•

Salary scale

•

Job Tier

•

Market cost of equivalent services

! Use performance metrics adopted by the organisation.

It should be noted that no metrics are proposed for the performance (PERF) construct as
the performance metrics adopted by the organisation are employed to measure this
indicator.
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5.3.4 Data Collection

5.3.4.1 Data Collection Methods
The data source perspective of the KAP classification divides metrics into two types:
evidence-based and judgement-based. The first type has a factual nature and relies on
verifiable information that is usually featured in personal records. Examples include
academic or professional qualifications and experience. The second type metrics assess
qualitative attributes which require human judgement such as social interaction and
innovativeness. Since the MinK framework includes measures of both types, two data
collection methods are employed to address the dual nature of metric data sources.
Factual data is collected from the individuals themselves through self-assessments that
are subsequently validated by the firm’s HR department to ensure the authenticity of the
data. Judgement-based data, on the other hand, is obtained from other individuals in the
organisation through knowledge appraisals. The data collection method is determined
according to the nature of the metric and not the construct because both types of metrics
may exist in under the same construct. For example, within the construct XP, “number
of years” is a factual metric, while “relevance of experience to current job” is a
judgement-based one.
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5.3.4.2 360-degree Appraisal
Since appraisals often involve one individual assessing another - usually the direct
manager evaluating the employee - they are constantly at risk of rater bias which
diminishes their credibility. Managers may not be fully aware of employees’
knowledge-related capabilities, and may be influenced by other factors such as personal
relationships when rating subordinates (Toegel and Conger, 2003). To overcome this
challenge, a 360-degree approach is proposed in which individuals are assessed by a
number of appraisers, namely themselves, their managers, peers, and subordinates
(Antonioni, 1996; Ward, 1997). When compared to single-rater evaluations, the 360degree method has a number of benefits such as offering multi-perspective view of
individuals, minimising bias, and giving employees the opportunity to assess
themselves (Fleenor and Prince, 1997). It is also widely used in performance appraisal
systems and was applied in the human capital domain by Massingham et al. (2011).

Since the choice of appraisers has an impact on the credibility of the assessment,
appraisers have to include personnel who work closely with the individual being
assessed in order to be able to observe their behaviour and provide a clear appraisal of
their capabilities (Ward, 1997). They should be selected from the pool of people who
exist in the same shared context as the appraised irrespective of the formal
organisational structure. Prior personal relationship between the appraiser and the
appraised is better taken into consideration to avoid rating bias. To ensure the veracity
of the appraisal process, employees should not be asked to assess individuals with
whom they are in conflict, or have strong informal ties (e.g. rating a family member).
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5.3.5 Aggregation: The IK-Index

The diversity of IKIs coupled with the integration of 360-degree feedback provides rich
multi-perspective information about each individual in the organisation that could be of
great value to their management. However, there is also need to provide managers with
a holistic view of each employee in a consolidated and concise form to allow the
ranking and benchmarking of individuals from a knowledge perspective. This is
achieved through the computation of the Individual Knowledge Index (IK-Index), which
provides a single combined score to reflect the individual’s overall knowledge rating.

The consolidation of assessment results into a single figure requires a prioritisation
methodology to determine the relative importance of each construct, in addition to a
mathematical aggregation methodology to calculate a combined index. Since there are a
number of multifaceted dimensions that have to be weighted with respect to a single
objective - i.e. individual knowledge assessment - the prioritisation of knowledge
indicators is modelled as a Multi-Criteria Decision Analysis (MCDA) problem
(Bozbura et al., 2007). There are a number of MCDA techniques that support such
prioritisation efforts, which include the Weight Sum Model (WSM), also known as
Simple Additive Weighting (SAW), the Weight Product Model (WPM), Elimination
and Choice Translating Reality (ELECTRE), Technique for Order Preference by
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Similarity to Ideal Solution (TOPSIS), and finally the Analytic Hierarchy Process
(AHP), which was selected for implementation in this study (Taslicali and Ercan, 2006).

5.3.5.1 Analytic Hierarchy Process (AHP)
AHP is a MCDA method developed by Thomas Saaty (1977, 1988, 2001) in an attempt
to solve complex multiple parameter problems. It has been and is successfully applied
in a number of domains, most notably in management (Carlucci and Schiuma, 2007;
Vaidya and Kumar, 2006). Among its advantages are ease of use through user-friendly
verbal comparisons (Ishizaka and Labib, 2009), ranking of parameters in order of their
ability to meet objectives (Coyle, 2004), and a mechanism for verifying consistency of
judgments (Sato, 2004). It is also well-suited for the assessment of intangibles because
of its ability to evaluate both qualitative and quantitative criteria in addition to
dimensionless attributes, all on the same scale (Calabrese et al., 2013). AHP is therefore
one of the most widely used methods in the KM and IC literature specifically in the
prioritisation of knowledge indicators (Kim and Kumar, 2009). MinK applies the AHP
procedure to assessment constructs by following four main steps as detailed below: (1)
development of hierarchy, (2) pair-wise comparisons, (3) calculation of weights, (4) and
testing consistency (Sato, 2005).

5.3.5.2 Hierarchy Development
AHP divides the focal prioritisation problem into components, moving top-down from
an overall goal into specific parameters that are presented in a hierarchal form. Based on
the MinK Scorecard, the hierarchy model is composed of three levels: the objective of
individual knowledge assessment in the top level, four categories of indicators in the
second level, and the assessment constructs at the third and lowest level (Figure 5.3).

169

CHAPTER 5: THE MINK FRAMEWORK

Figure 5.3: AHP Hierarchy Model

5.3.5.3 Pairwise Comparisons
After building the hierarchy, decision makers use their judgement to determine the
relative importance of constructs using pair-wise comparisons of every two constructs
from the perspective of the ultimate goal. Constructs could also be further disaggregated
into sub-levels depending on the nature of the problem at hand (Calabrese et al., 2013).
Such pairwise comparisons allow decision makers to focus on only two constructs at a
time, decreasing uncertainty and requiring much less mental effort than attempting to
rank all elements at once (Ishizaka and Labib, 2009; Pedrycz and Song, 2014). Pairwise
comparisons are conducted by asking decision makers how important a certain construct
is when compared to another with respect to the higher level construct (i.e. the parent).
The judgments resulting from these comparisons are translated into numerical values
using a scale from 1 to 9 where 1 = “equally important” and 9 = “absolutely more
important” (Table 5.3).
Table 5.3: AHP Pairwise Comparisons Scale
Rating

Definition

1

Equal importance

3

Weak importance

5

Strong importance

7

Very strong importance

9

Absolute importance

2, 4, 6, 8

Intermediate values
Source: Saaty (1988; 2001)
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When applied to MinK, the term “decision makers” refers to the top management of the
organisation implementing the assessment. Using pairwise comparisons, an AHP survey
is used to elicit the views of the firm’s executives on the relative importance of
constructs. This signifies another attempt of adapting MinK to the views of managers in
specific contexts. For example, a sales-driven firm might prefer to allocate more weight
to IKIs such as BCOM and PN to accentuate the relational aspect of knowledge, while
an academic institution would put more emphasis on EDU and XP. AHP survey
questions consist of comparisons of MinK Scorecard categories with respect to the goal
of individual knowledge measurement (e.g. comparing KSIs to KFIs), after which
constructs under each category are compared (e.g. comparing XP to EDU).

Although AHP is typically applied to solve decision making problems involving the
selection of alternatives, it is only used within the MinK framework to determine the
comparative weights of the constructs. The ‘alternatives’ in this case are individual
employees, which cannot be evaluated using AHP because conducting pairwise
comparisons between a large number of employees across 10 or more constructs would
not be feasible.

5.3.5.4 Weight Calculation
AHP surveys are given to a single decision maker or a group of decision makers, such
as a board or committee of managers. The outcomes of the pairwise comparisons are
represented numerically in absolute values in the form of a matrix, P, using the Saaty’s
reciprocity axiom shown in Equation (1). The axiom states that, for example, if the first
construct is four times more important than the third, then the third would be 1/4 times
as important as the first (Saaty, 1986).
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(1)
where:
!!! !! !is the numerical equivalent of the comparison between constructs !! and !! ,
!!! !! != 1 when i!=!j,!
!!! !! = 1/!!! !! !when i!≠!j,
and C is the number of constructs.

If responses are obtained from a group, results of the group are consolidated by
calculating the geometric mean of individual judgements to obtain the group judgement
using the following equation:
!

!! (!! , !! )!!

!! !! , !! = !
!!!

(2)
where;
!!! !! , !! is the group judgement of the relative importance of constructs !! and !! ,
!! (!! , !! )! is the pairwise judgement of decision maker d#of constructs !! and !! ,
D is the number of decision makers,
and!!! !is the weight of the decision maker d where

!
!!! !!

= 1.

If all members of the group are individuals of equally high expertise, their judgements
will be given equal weights (Wd! =! 1/D) which is common in aggregating AHP group
results (Forman and Peniwati, 1998). Alternatively, some researchers adopt the Delphi
Method to obtain a single set of results that represents the opinion of the group
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(Bozbura et al., 2007; Kim and Kumar, 2009). In such a case, researchers keep group
members anonymous to each other and reiterate the AHP survey while altering the
questions based on group feedback until participants reach an acceptable degree of
agreement (Linstone and Turoff, 1975). When viable, the Delphi method is
recommended for the consolidation of AHP group judgements because it can lead to a
higher level of consensus among respondents (Okoli and Pawlowski, 2004). In most
cases, however, it requires much more time resources than a group AHP survey.

Using survey results of the group, weights are subsequently obtained using Saaty’s
eigenvalue process by calculating W as the principal eigenvector of the reciprocal
square matrix P (Saaty, 2003). The normalised weight vector WT!=!(w1,w2,!w3,…#wn) is
computed by solving the system for:#
!" = ! !!"# !

(3)

where !!"# is the largest eigenvalue of P (Franco, 2014; Wen, 2009) and equals:
!

!!"# = !

!!! !!
!!

!!!
!!!
(4)

where;
!!! !! !is the numerical equivalent of the comparison between constructs !! and !! ,
C is the number of constructs,
!!! is the weight of construct !! ,
and !!! is the weight of construct !! .
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5.3.5.5 Testing Consistency
AHP results are only acceptable if the matrices are generated from reasonably
consistent judgments. For example, if a decision maker ranks !! as more important than
!! , and !! as more important than !! , then selects !! as more important than !! , the last
evaluation would be clearly inconsistent with the previous two (Gomez-Ruiz et al.,
2010). To test consistency, Saaty proposes a Consistency Index (CI) and Consistency
Ratio (CR) related to the eigenvalue method using the following equations:
CI!=!(λmax!–#C)!/!(C!–!1)!
!!!!!!!!!CR!=!CI!/!RI

!

(5)
(6)

where RI is a random index equivalent to the average CI of 500 randomly filled matrices
(Saaty, 1990, 1999). Saaty states that CR is of acceptable consistency if its value is less
than 0.1. In the case of data collection from a group, research has shown that the
inconsistency of consolidated results obtained using Saaty’s geometric mean method is
smaller than the largest individual inconsistency within the group (Escobar et al., 2004).

The different outcomes of the 360-degree assessments, along with the computed
weights from the AHP, are then combined to calculate the IK-Index. Each individual’s
360-degree evaluation result is composed of an assessment rating for each metric nested
under each construct and obtained from each appraiser. The overall IK-Index is
therefore calculated by applying three aggregation procedures. The first aims to add up
the results of different metrics under each construct to obtain the overall rating per
construct, per appraiser. Ratings of metrics under each construct are aggregated using
another MCDA technique, the Weight Sum Model (WSM) method. WSM provides a
proportional linear transformation of the data, so the relative order of magnitude of the
ratings remains equal (Afshari et al., 2010). A weighted average is computed per
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construct by multiplying the metric’s rating given by each appraiser by the metric’s
weight, after which the products for all metrics are summed. The aggregated rating (!!" )
of construct c for appraiser a is calculated by applying the following equation:
!!

!!" = !

!!! ! . !!!
!!

(7)
where;
!! !is the metric m that is used to assess construct c,
!! is the magnitude of !! i.e. the number of metrics used to assess the construct c,
!!! ! is rating of metric !! by appraiser a,
and!!!! is the relative weight of the metric !! with respect to construct c.

An example of the first aggregation is given in Table 5.4 below. Assuming the metric
weights (!!! ) shown in the third column of the table, the aggregated assessment of the
construct PN for the appraiser Self would be as follows:
!

!!",!"#$ = !

!!!" !"#$ . !!!"
!!"

= 4 x 0.2 + 5 x 0.25 + 4 x 0.4 + 5 x 0.25 = 4.4
Table 5.4: Example of Aggregated Assessment Per Construct Per Appraiser (Ica)

Construct

Metrics
Extent of contacts with the
company

PN

Extent of contacts external to
the company
Relevance of contacts to
business
Contact acquisition rate

Self

0.2

4

5

3

4

0.25

5

5

4

4

0.4

4

3

3

3

0.15

5

6

6

5

4.4

4.35

3.7

3.75

Aggregated Assessment for Personal Network
per appraiser (!!"# )
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The second aggregation adds up the results of different appraisers for each construct. A
WSM weighted average of all appraisers is computed per construct by multiplying the
appraiser’s rating of the construct by the appraiser’s weight, after which the products for
all appraisers are summed. The aggregated assessment (!! ) of the construct c is
calculated as:
!

!! = !

!!" . !!
!

(8)

where;
!! is the aggregated rating of construct c for all appraisers,
!! !is the weight of appraiser a,
A is the number of appraisers

Following the same example in Table 5.4, and assuming the appraiser weights (wa)
shown below, Table 5.5 shows the calculation of the aggregated assessment of the
construct PN for all appraisers computed based on the following equation:
!

!!" = !

!!"# . !!
!

= 4.4 x 0.35 + 4.35 x 0.35 + 3.7 x 0.15 + 3.75 x 0.15 = 4.18
Table 5.5: Example of Aggregated Assessment for Per Construct (Ic)
Construct

PN

Parameter

Self

Manager

Peer

Subordinate

Aggregated Assessment for Personal
Network per appraiser (!!" )

4.4

4.35

3.7

3.75

Appraiser weights (wa)

0.35

0.35

0.15

0.15

Aggregated Assessment for Personal Network (!!" )
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There is debate in the literature regarding the optimal weights of different appraisers in
360-degree feedback (Bozeman, 1997; Hannum, 2007), and so they are not predefined
in the MinK framework. It is thus advisable to engage the organisation in the process of
assigning appraiser weights (!! ).

The third and last aggregation procedure consolidates results of all constructs to
produce an overall Individual Knowledge Score (IKS). By applying the WSM method
once again, a weighted average of all constructs is obtained to calculate the IKS per
individual. Aggregated ratings for each construct taken from the previous step (!! ) are
multiplied by weight of each construct obtained from AHP (!! ), and the products are
summed for all constructs. The Individual Knowledge Score (IKS) equation is:
!

!! !. !! $

!!"# = !
!

(9)
where;
!! is the aggregated rating of the construct c for all appraisers,
!! !is the weight of the construct c obtained from AHP,
and C is the number of constructs.

5.4 Willingness Coefficient
The willingness to contribute to organisational knowledge processes - particularly
knowledge sharing - is a crucial determinant of the value an organisation derives from
the knowledge held by its employees. To realise the full potential of knowledge in
enhancing firm performance, employees have to be willing to engage in socialisation
and codification activities that drive knowledge flows and equally help in leveraging
knowledge stocks across the organisation. Given that knowledge is a valuable resource,
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and that sharing is predominantly a voluntary process, individuals are not likely to share
their knowledge with others unless they are personally motivated to do so (Ipe, 2003).
Consequently, the significant impact of knowledge sharing motivation on organisational
knowledge dynamics, and ultimately on organisational performance, was heavily
emphasised by managers during the interview stage and is widely recognised by
researchers in this area (Al-Alawi et al., 2007; Amayah, 2013; Connelly et al., 2014;
Evans, 2012; Ipe, 2003; Vilma and Jussi, 2012; Witherspoon et al., 2013).

In order to portray a comprehensive picture of individual knowledge, the MinK
framework incorporates a dedicated assessment variable to denote willingness to share
knowledge, known as the Willingness Coefficient (!"!"# ). Similar to other constructs,
willingness is assessed within the MinK 360-degree appraisals on the same seven-point
scale. A Willingness Score (!"!"#$% ) is then computed as the weighted average of
willingness ratings provided by all appraisers as shown in the following equation:
!

!"!"#$% =

!!" !. !!
!

(10)
where;
!!" is the rating of the willingness by appraiser a,#
#!! !is the relative weight of appraiser a,
and A is the number of appraisers.

A Normalised Willingness Score (!"#!"#$% ) is calculated by dividing the willingness
score (!"!"#$% ) by the maximum score (!"!"#$% !"# ) to obtain a dimensionless
decimal whose value falls between 0 and 1 (Equation 11). The !"!"#$% !"# is equal to 7
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when using the seven-point rating scale adopted by MinK. For example, for a !"!"#$%
of

5, the !"#!"#$% !would be equal to 5/7 = 0.71. A corresponding willingness

coefficient (!"!"# )!is then set for each range of normalised willingness scores.
!"#!"#$% = !

!"!"#$%
!"!"#$% !"#

(11)

5.5 IK Formula
The output of the calculations elaborated above yields two computed output variables.
The first is the Individual Knowledge Score (IKS) which represents a consolidated rating
of individual knowledge attributes on a scale from that ranges from 1 to 7. The second
variable is the Willingness Coefficient (!"!"# ) which is a measure of attitudes towards
knowledge sharing and is presented as a percentage. The ultimate IK-Index is
subsequently computed as the mathematical product of both variables (Equation 12).
This means that, for example, if two individuals, A and B, had the same Individual
Knowledge Score (IKS), but A had a higher !"!"# than B, then A would obtain a
higher IK-Index.
IK!Index = !!!"#!. !"!"#

(12)

Finally, by integrating the numerous variables presented in equations 1 to 12, the final
computational formula of the IK-Index, the IK Formula, proposed by the MinK
framework is:
!

!

|!! |

IK!Index = ! !! !! !! !!!! . !!! ! !! ! !!! !!. !"!"#
!

!

!!

The complete list of annotations in the IK Formula used in previous equations is given
in Table 5.6 below.
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Table 5.6: List of Annotations
Annotation

!!! !! !

Description

Numerical equivalent of the pairwise comparison between constructs !! and
!!

!! !! , !! !

Pairwise judgement of decision maker d of constructs !! and !!

!! !! , !! !

Group judgement of the relative importance of constructs !! and !!

!! !

Weight of the decision-maker d,

!
!!! !!

= 1!,

D!

Number of decision makers

P#

Reciprocal square matrix of pairwise judgements

!!"# #

Largest eigenvalue of P

W!

Constructs weights matrix, computed as the principal eigenvector of P

WT !

Normalised weight vector

!!! !

Weight of construct !!

!!! !

Weight of construct !!

C!

Number of constructs

CI!

Consistency Index

CR!

Consistency Ratio

RI!

A random index equivalent to the average CI of 500 randomly filled matrices

!!" !

Aggregated ratings of the construct c for appraiser a

!! !

Metric m that is used to assess construct c

!!

Magnitude of !! i.e. the number of metrics used to assess the construct c

!!! ! !

Rating of metric !! by appraiser a

!!" !

Weight of the metric !! with respect to construct c

!! !

Aggregated rating of the construct c for all appraisers

w a#

Weight of each appraiser a

!! !

Weight of construct c

A#

Number of appraisers

!"#

Individual Knowledge Score; the aggregated rating of all constructs for all
appraisers computed per individual

!!"

Rating of the willingness by appraiser a

!"!"#$%

Willingness Score; the weighted average of willingness ratings provided by
all appraisers

!"!"#$% !"# Maximum Willingness Score
!"#!"#$%
!"!"#

The Normalised Willingness Score
Willingness Coefficient
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5.6 Mink Framework Implementation Process
This section presents the methodology of implementing the Mink Framework and is
described as a four-stage Process (Figure 5.4).

Figure 5.4: MinK Implementation Process

5.6.1 Phase One: Initiation
Initiation is the first phase of the MinK Process and includes two steps. Briefing
involves explaining the essence and objectives of knowledge assessment to the firm’s
management and employees and highlighting its positive outcomes. The aim of this step
is to engage organisational members in the project starting by top management but also
including the employee base who play an integral role in 360-degree appraisals. The
second step, customisation, signifies the adaptation of MinK to suit the particular
context of the organisation. It involves a detailed review of assessment metrics and their
weights with the management team through a series of sessions to incorporate specific
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requirements they may need including the introduction of new metrics. Calculation of
IKI weights is also done during the customisation phase through AHP data collection
and analysis procedures. Since managers are usually unaware of how their responses to
AHP surveys would translate into numerical weights, computed weights should be
reviewed by management for final approval. Managers may decide to modify AHP
results by reallocating certain weights if they believe that the importance of a certain
IKI has been overemphasised or undermined. Finally, customisation includes the
determination of appraiser weights. Although it is common for companies to set equal
weights for all appraisers, certain organisations may prefer to amplify the contribution
of a certain category of appraisers to the index.

5.6.2 Phase Two: Data Collection
Once the project is launched, data is collected through 360-degree Knowledge Appraisal
Forms that are filled by employees for themselves, their managers, peers and
subordinates. The design of the form is dependent on the appraiser to which it is
directed. Self-assessment forms include both evidence-based and judgement-based
metrics while appraisals by others (i.e. managers, peers and subordinates) only include
judgemental metrics. For example, a peer would be asked to rate the individual’s
personal network but not their education level which is sufficiently obtained through
self-assessment. Results of self-assessment are then corroborated by the HR department
to validate their accuracy.

5.6.3 Phase Three: Results Analysis
The third phase includes the calculation of the IK-Index using the IK formula and the
analysis of appraisal results to identify individual strengths and areas of improvement.
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In addition to calculating averages and weighted averages for IKI scores, another
common method of analysing 360-degree data is the comparison of self-ratings with the
average rating of all other appraisers for the same construct, often referred to as Self vs.
Others ratings (Atkins and Wood, 2002). The results of this comparison are reported in
a four-quadrant diagram (Figure 5.5) to provide useful insights about how individuals
perceive themselves in comparison to how they are perceived by other members of the
organisation (Antonioni, 1996; Ward, 1997). The two quadrants on the left side of the
diagram - quadrants 1 and 3 - present key strengths and weaknesses revealed by the
appraisal in which the individuals’ ratings of themselves is inline with those of others.
Quadrants 2 and 4 on right side of the diagram present cases in which there are
discrepancies between self-ratings and feedback from others. Hidden Strengths are
instances where employees are positively surprised to discover that some of their
attributes were rated higher by others than by themselves. In contrast, Unexpected
Negatives are hidden points of improvement that individuals may not know about
themselves.
Self-Other Agreement

High
Low

Rating Scores

High

Low

1

2
Hidden
Strengths

Strengths
3

4
Areas for
Improvement

Unexpected
Negatives
Source: Antonioni (1996)

Figure 5.5: Self vs. Others Diagram
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5.6.4 Phase Four: Action
To fulfil the MinK potential plan, the outcomes of the knowledge assessment exercise
have to be utilised to draw action plans and formulate KM strategies. These may
include:
•

Using the IK-Index to support promotion, reallocation and team building
decisions.

•

Locating risks of knowledge loss by identifying highly rated employees who are
prone to leave the organisation.

•

Devising training and development plans for employees to reinforce areas for
improvement.

•

Identifying and resolving miscommunication and conflict issues between
employees and their superiors and/or peers which become apparent when
employees’ judgement of themselves is significantly discrepant from that of
others.

Figure 5.6: Examples of MinK Action Plans
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5.7 Automation: MinK Web Based System

Figure 5.7: Integration of MinK Framework Components

Since the manual execution of the aforementioned steps using simple tools is a
cumbersome task due to the large amount of data that is gathered and processed, the
subsequent phase of this research project included the integration of technology to
automate the MinK assessment procedure. The MinK Web System was developed to
manage the data collection and analysis processes in a comprehensive manner in
addition to the computation of the IK-Index. The system combines a simple interface
supported by sophisticated computational tools with advanced web-based technology to
ensure efficiency and security of the assessment process and effective analysis and
reporting of results.

5.7.1 System Description
The MinK Web System is an integrated individual knowledge assessment platform built
upon the MinK framework . The system operates as follows:
•

Initially, existing MinK IKIs and their corresponding metrics are predefined on
the system in a Metrics Bank and new metrics may be added when needed
(Figure 5.8).
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Figure 5.8: Metrics Bank

•

An Appraisal Template is created during the initiation phase of a new individual
knowledge assessment project. The template includes the relevant metrics that
are selected from the metrics bank by the focal firm and the number of
appraisers that would be required to rate each metric. Weights for IKIs, metrics,
and appraisers are also set on the system at this stage to be used in the
calculation of the IK-Index.

•

Data of employees and the hierarchy that determines their appraisal relationships
(i.e. manager, peer, and subordinate) is then entered on the system. This can be
done individually by filling an Employee Data Form for each person, or by
uploading an Excel spreadsheet that is prefilled with the information of
employees and is imported directly by the system into the database. This feature
facilitates data entry for a large number of employees.
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•

Once an assessment project is initiated, the system sends customised email
messages to individuals inviting them to appraise themselves and others based
on the firm's hierarchy of relationships. To begin the assessment, recipients are
asked to click on a unique web link within the email. The link directs users to a
web-based Knowledge Appraisal Form which includes the specific metrics
relevant to the appraiser (Figure 5.9). The online form is design to support all
portables devices to enable completion of the assessment from tablets or
smartphones (Figure 5.10).

Figure 5.9: Web-based Knowledge Appraisal Form
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•

During the data collection process, the system tracks the completion rate of
assessments and generates progress reports that show the percentage of
appraisals that are still pending. Reminder emails are sent to users who have not
completed their appraisal forms as a means of follow-up.

•

When data collection is completed, mathematical processing is then used to
analyse the results and compute the IK Index. The system generates a number of
reports that summarise results in graphical and tabular formats. A complete User
Guide for the MinK Web System is given in Appendix 2.

Figure 5.10: Knowledge Appraisal Form on Smartphones
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5.7.2 System Architecture

Figure 5.11: MinK System Architecture

The software architecture of the MinK Web System is depicted in Figure 5.11. It is
composed of the following interconnected modules:
•

Interface – Acts as the boundary between the users and the system with which
they interact to enter and retrieve data. A colourful and intuitive design is used
to maximise its ease of use.

•

Content Management System (CMS) – Administers the information displayed to
users and the pages they are allowed to access according to their security
privileges.
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•

Rule-base (RB) – Stores the Metrics Bank, weights and the logical rules that
govern the assessment processes.

•

Database (DB) – Stores data of employees, their relational hierarchy and
appraisal results.

•

Dynamic Request Generator (DRG) - Generates customised invitation emails
and Knowledge Appraisal Forms to each employee based on data retrieved from
the RB and DB.

•

Tracking Module (TM) – Tracks the data entry of appraisal results into the DB
and provides the CMS with information to display project progress reports.

•

Computational Engine (CEn) – Performs mathematical computations including
the calculation of the IK-Index by reading data from the DB and RB, then
feeding computation outcomes into a results table in the DB.

•

Input/Output Compatibility Agent (IOCA) – Mediates the conversion of data
entered to and retrieved from the system into user compatible formats. Excel
spreadsheets uploaded into the system are read by the IOCA and stored in the
DB in their respective fields.

•

Report Generator (RG) – Generates textual, tabular and graphical reports using
the computed results written by the CEn in the DB. Reports are converted by the
IOCA into PDF format that is widely used in such type reports due to being noneditable and compatible with all operating systems.
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5.7.3 Deep Learning Module (DLM)
This module uses the domain knowledge to improve further criteria (factors) weight
prediction/recommendation. Machine learning algorithms based on advanced predictive
analytics are employed to provide recommendations leveraging historical data (Mohri et
al., 2012). Historical data or the training set of data is obtained from the database DB
and the RB.

Deep learning is composed of a bundle of criteria weights that match the current user’s
profile. The dynamic learner function will provide domain-based weights’
recommendations subject to the properties of the current user’s domain. To accurately
achieve good set of weights, a profile for each domain is developed. This is simply a
collection of records representing essential characteristics of that domain (Billsus and
Pazzani, 1998). Machine learning algorithm will enable to detect the profile based on
the features of the assigned domain. Although there are several machine learning
algorithms that can be used for prediction, this module uses deep learning neural
network approach to convert the historical input data (DB) into recommendations for
the user (Kuhn and Johnson, 2013).

The deep architecture design element of the module creates an edge over the standard
fully connected NN model especially with the availability of a natural division of the
data (Larochelle et al., 2009). The proposed design produces results faster with better
level of inaccuracy and also copes with the dynamic nature of the process. After the
development of the deep architecture, a recommender system that uses this method will
conduct the testing and training processes in a similar fashion to any other learning
model. The weight recommender system will train using sample of the input data. Once
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the training is completed, new unseen test data instances will be pushed through the
deep neural network model. The overfitting problem can be addressed using “dropout”
technique (Srivastava et al., 2014). This will prevent overfitting effect and equally
provides an accurate set of data. The fundamental principle is to drop randomly hidden
neurons (nodes) from the neural network during training. This limits nodes from coadapting too much (Ba and Frey, 2013).

5.7.4 User Roles
The system has three user roles that are allowed to perform certain tasks depending on
predefined security privileges that are assigned to each role. The roles are:
1. System Administrator – The administrator has full privileges to access all
features of the system, assign security levels, alter system definitions and
generate any desired report. This role is currently assumed by the researcher.
2. HR Administrator - This role is firm-specific and is only authorised to enter and
retrieve data for a particular organisation. HR users can also validate selfassessment ratings that are entered by employees. This role was introduced to
allow HR departments to interact directly with the system to facilitate data entry
and follow-up.
3. Individual User - Individual users include employees and managers who
appraise themselves or others. After receiving invitation emails, their only
interaction with the system is through the completion of knowledge appraisal
forms. They do not have access to the back end of the system.
The actions each type of user is authorised to perform are listed in Table 5.7 and a
schematic of user interactions with MinK framework is depicted in Figure 5.12
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Table 5.7: User Role Actions
User Role

Actions

System
Administrator

- Create system users
- Define IKIs and metrics
- Enter weight
- Create Assessment Templates
- Define new organisations
and departments

HR
Administrator

Can perform the following actions for a specific organisation:
- Upload employee data
- Generate progress reports
- Validate self-assessments
- Send reminder/follow up emails.
- Download project results reports

Individual User

- Create and launch new projects
- Upload employee data
- Generate progress reports
- Send reminder/follow up emails.
- Download project results reports

- Receive invitation and reminder emails
- Fill Knowledge Appraisal Forms

5.7.5 Technologies Used
In building the system, Object Oriented architecture was used to leverage its
extendibility and scalability. Server scripts were developed using PHP language in
integration with comprehensive relational database design hosted on MySQL opensource database management system. An effective user-friendly interface is designed
using HTML (Hyper Text Markup Language) in combination with CSS (Cascaded
Style Sheets) to enable high accessibility for the individual roles operations on the
server. Model-View-Control (MVC) concept was applied to achieve complete
separation between the data and the interface model to enhance the efficiency of data
processing and the overall system performance. The system is accessible online through
the project’s website at www.minkindex.com (Figure 5.13).
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Figure 5.12: MinK Framework User Interactions
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Figure 5.13: MinK System Website (www.minkindex.com)
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“You can use all the quantitative data you can get,
but you still have to use your own intelligence and judgment.”
Alvin Toffler
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6.1 Introduction
The design and development of the MinK framework and its supporting web
infrastructure is complemented by an extensive validation phase. The critical validation
goal is to examine the quality of the theoretical propositions of earlier stages of this
research and to evaluate the MinK framework from a practitioner perspective. The third
and fourth research objectives are thus achieved during this phase by investigating the
validity, generalisability, and applicability of MinK as a knowledge assessment
solution. Validation was undertaken in two consecutive stages: a managerial
questionnaire for construct verification, and a case study for the implementation and
evaluation of the MinK framework. This chapter discusses the results and reflects on the
findings of both stages.

6.2 Construct Validation Questionnaire
The MinK framework adopts a scorecard-based approach to individual knowledge
assessment using a set of well identified measures. This is achieved by assessing ten
knowledge constructs (IKIs) and their associated metrics. Although these metrics have
a level of flexibility to absorb organisational requirements, their overarching constructs
are assumed to be generic and valid for all types of organisations. As a result, following
on the successful development of the MinK framework, it is necessary to verify the
validity of the proposed assessment constructs to be applied in different organisational
contexts. Unlike the interview stage, the aim of the construct validation stage is not to
explore, but rather to examine and confirm the relevance of the IKIs by surveying a
large sample of managers using an electronic structured questionnaire. The specific
objectives of the questionnaire were set to:
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1. Substantiate the importance of individual knowledge to organisations and
their interest in its assessment.
2. Confirm the validity of the identified individual knowledge assessment
constructs.
3. Investigate the generalisability of the assessment constructs for different
industries and company sizes and also determine if there are any sectorspecific tendencies or preferences.
The questionnaire was conducted using the web-based survey software SurveyMonkey,
then the statistical software package SPSS (Statistical Package for the Social Sciences)
was used to organise, analyse, tabulate and plot the data. The methodology adopted to
administer the questionnaire and maximise its response rate was described in Chapter 3.
Analysis of results and findings are presented in the next sections of the current chapter.

6.2.1 Response Rate and Missing Data
The questionnaire was distributed to a sample of 1500 potential respondents from which
505 submissions were received yielding a response rate of 33.7 percent. The response
rate is deemed acceptable considering that Dillman (2002) reports that average response
rates for business surveys are around 21 percent. The data set, however, included 53
incomplete questionnaires (10.5%) where respondents abandoned the questionnaire
before answering all questions. After screening incomplete questionnaires, they were
excluded based on the recommendation of Kitchenham and Pfleeger (2003) because
they contained an excessive amount of missing data that would affect the validity of
correlation analysis tests. Accordingly, 452 valid surveys were retained for analysis
corresponding to final response rate of 30.1 percent.
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6.2.2 Sample Characteristics
6.2.2.1 Industry Profile
The initial set of questions is aimed at portraying the sample profile. The first question
inquires about the principal industry of the organisation and provides a drop down list
of 28 options. Company profiles demonstrated considerable diversity among respondent
organisations (Table 6.1).
Table 6.1: Industry Profile
Industry
Advertising & Marketing

Response Count
19

Response Percent
4.2%

Arts & Entertainment

12

2.7%

Media & Publishing

1

0.2%

Agriculture

9

2.0%

Banking, Financial Services & Insurance

23

5.1%

Construction & Architecture

15

3.3%

Consulting
Education & Training

33

7.3%

65

14.4%

Fishing & Forestry

0

0.0%

Food & Beverage

24

5.3%

Government

17

3.8%

Healthcare & Medical services

32

7.1%

International Trade (Import & Export)
Legal services

5
1

1.1%
0.2%

Logistic, Shipping & Warehousing

13

2.9%

Manufacturing
Non-profit

15
11

3.3%
2.4%

Petroleum & Energy

11

2.4%

Pharmaceuticals & Biotechnology

18

4.0%

Real Estate

6

1.3%

Retailing

31

6.9%

Security & Defence

1

0.2%

Telecommunications
Software, Hardware & Internet

7
47

1.5%
10.4%

Tourism & Accommodation

11

2.4%

Transportation & Travel
Utilities (electricity, gas and water supply)

8
4

1.8%
0.9%

Wholesale & Distribution

13

2.9%

452

100%

Total
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Most of the leading industries are represented within the sample with the top five
industries being Education and Training (14.4%), Technology (10.4%), Consulting
(7.3%), Healthcare (7.1%) and Retailing (6.9%). The fact that a significant proportion
of respondents came from knowledge-intensive industries is considered a positive
attribute of the data that enhances its reliability.

As part of the analysis, results of industry profile questions are usually divided into a
smaller number of industry categories by recoding the data according to an international
industry taxonomy. However, by reviewing prominent taxonomies such as the Global
Industry Classification Standard (GICS) or the Industry Classification Benchmark
(ICB), it was noted that recoding of the data in such manner will require the grouping of
industries of relatively different nature into the same sector. For example, the ICB
includes a sector called “Industrials” that combines the construction, manufacturing,
logistics and consulting industries. While this is perhaps a standard practice from an
industry classification perspective, these four industries can have dissimilar views on
what constitutes knowledge. Hence, aggregating responses from different industries on
knowledge assessment might distort the data and produce inconsistency. It was
therefore decided not recode the answers for this question and to conduct the correlation
analysis using the above list of industries to allow any sector specific patterns in the
data to emerge.
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6.2.2.2 Company Age

Figure 6.1: Company Age

The second question requests information on the company age in order to determine
whether the sample is dominated by newly founded companies or by established
organisations that have been in business for a long time. As demonstrated in Figure 6.1,
the sample includes organisations at different stages of their life cycle. Interestingly,
around 90 percent of respondent companies are in business for more than 4 years, 73
percent are older than 10 years and 25 percent are well over 50 years of existence. Such
age profile is believed to be well-suited for the research at hand. Experiences of
respondent organisations can provide insights into the main challenges and
implementation issues of KM activities as well as enrich the understanding of the
individual knowledge concept.
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6.2.2.3 Company Size

Figure 6.2: Company Size (Number of Employees)

The next question attempts to learn the company’s scale of operations by asking
respondents to select their company size using ranges for the number of employees. The
resulting profile (Figure 6.2) shows a representation of a wide spectrum of firm sizes
with very large corporations that have more than 1000 employees being the most
prevalent (32.74%). To draw a clearer picture of the firm size distribution within the
sample, results were recoded according to the European standard of company size
available from the European Commission website (http://ec.europa.eu). The EU sets
250 employees as the threshold value to distinguish between an SME and an LE.
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6.2.2.4 Company Size - Recoded

Figure 6.3: Company Size recoded to EU standards

As illustrated in Figure 6.3, the size profile according to EU classification shows that
the sample is almost evenly split between SMEs (51.99%) and LEs (48.01%). The even
distribution of respondents between SMEs and LEs is believed to be a positive feature
of the sample that enables the researcher to investigate and contrast the views of
respondents within both groups. This can provide insights into the knowledge context. It
also meant that overall results will be fairly balanced in this criterion and will not be
skewed towards the views of a particular company size.
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6.2.2.5 Respondent Job Level

Figure 6.4: Respondents Job Level

Of the 452 valid responses received, 175 are currently in top management positions and
153 are middle managers, which means that almost three quarters of respondents
(72.6%) are high-level and mid-tier executives (Figure 6.4). The abundance of senior
executives with significant managerial expertise is a helpful characteristic of the sample
as it can positively affect the validity and credibility of the results.
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6.2.3 Statements about KM
After the demographic section of the questionnaire, the second section asked
respondents to express their opinions on a number of statements regarding knowledge
management and assessment in their organisations. Respondents conveyed their level of
agreement using the established bipolar Likert scale widely used in opinion
questionnaires (Likert, 1932; Oppenheim, 1992). The seven-point range was preferred
to the common five points because it allows more variability and increases the validity
and reliability of the scale (Lietz, 2010). The scale ranged from 1 to 7 as follows:
1 = Strongly Disagree
2 = Agree
3 = Mildly Agree
4 = Neutral (neither agree nor disagree)
5 = Mildly Disagree
6 = Disagree
7 = Strongly Agree

The middle option denoted by “4” gave respondents the option to select a neutral
response if they felt they were not inclined to neither sides of the scale (Saris and
Gallhofer, 2007). To evaluate the reliability of the scale, Cronbach’s alpha is reported
for each section of the questionnaire, not for the questionnaire as a whole, and ideally
should exceed 0.7 (Rattray and Jones, 2007). For this section, the computed Cronbach’s
alpha was 0.8 indicating good internal consistency. The results of each question are
plotted as frequency bar charts to show the percentage of participants who selected each
response on the seven-point scale.
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Figure 6.5: Questionnaire Results - Importance of Individual Knowledge

The first question measured the views of organisations towards the value of individual
knowledge. It shows almost a consensus view on its immense value to the majority of
companies (Figure 6.5). Close to 84 percent of respondents agreed, with varying
degrees, that their organisations highly valued individual knowledge and “strongly
agree” was the most selected answer by respondents amounting to 42 percent. This view
is perhaps explained by responses to the following question in which the same
percentage of participants (84%) agreed to different levels that individual knowledge
was a key determinant of the performance of their organisation (Figure 6.6). Once again
the majority (40%) stated they strongly agreed. The previous trends show a widespread
agreement between practitioners and KM scholars on the foundational role of
knowledge as a critical strategic resource and an antecedent of enhanced organisational
performance.

206

CHAPTER 6: MINK FRAMEWORK VALIDATION

Figure 6.6: Questionnaire Results – Effect of Knowledge on Firm Performance
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Figure 6.7: Questionnaire Results – Knowledge resides within individuals

Equally consistent with the literature, organisations tend to believe most of their
knowledge exists within their employees; hence results show that 75 percent of
respondents agreed to different extents with the statement above and “agree” was the
most given answer (Figure 6.7). This view is aligned with the theories of numerous KM
scholars that have highlighted the personal aspect of knowledge and that it is created by
and “resides” in individuals (Myers, 1996; Polanyi, 1967; Nonaka, 1994; Erden et al.,
2008). Respondents who did not agree may be adopting an objective perception of
knowledge, viewing it as an independent entity that is separable from the knower and
could be captured and stored by IT. Nevertheless, the prominent subjective view of
knowledge among respondents supports this research’s view that knowledge is
inherently linked to individual knowers.

208

CHAPTER 6: MINK FRAMEWORK VALIDATION

Figure 6.8: Questionnaire Results – Knowledge Loss

Knowledge loss is often mentioned as the primary undesirable consequence of an
organisation’s failure to manage knowledge. Asserting that knowledge is mainly held
by individuals, the firm’s loss of individuals through turnover ultimately leads to the
loss of knowledge which has severe negative implications on the productivity and
performance of the firm (Massingham, 2008; Daghfous et al., 2013; Parise et al., 2006).
This question explored this issue by asking respondents about the extent to which their
organisations suffered loss of knowledge due to “employees leaving.” As shown in
Figure 6.8, quite diverse feedback was received, the most diverse of all statements. By
examining the distribution of responses a number of observations could be made.
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Initially, the majority respondents (46%) agreed that their companies experienced
knowledge loss due to turnover which indicates that a significant proportion of
organisations acknowledge the loss of knowledge though the loss of people as an
existing challenge. On the other hand, a comparably sized group (38 percent of
respondents) disagreed. Such disagreement could possibly be due to very low turnover
rates, or the company’s excellence at KM which reinforces its ability to retain
knowledge. This, however, may not be true for all organisations within this group.
Another possible explanation is that those who disagreed perceived knowledge as a
similar concept to information that is effectively retained through IT systems and they
could have overlooked the tacit dimension of knowledge that is held by employees. In
undermining the “embeddedness” of knowledge in people they may be unaware of the
hidden value possessed by departing employees and hence are not conscious of its loss
(Jakubik, 2011). In other words, denying knowledge loss does not necessarily mean it
does not exist, but could also signify confusion around the notion of knowledge itself.

Although the response profile of this question may seem inconclusive, it still offers two
important findings. First, a considerable number of organisations do suffer from
knowledge loss and are conscious of its problematic repercussions. Second, the debate
around this question suggests that having an individual knowledge assessment tool,
such as MinK, could be useful in elucidating and communicating the value of individual
knowledge to executives leading to more active efforts towards its management and
retention.
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Figure 6.9: Questionnaire Results – KM Implementation

According to Question Four, 60 percent of the surveyed organisations implemented
some sort of KM activity while 23 percent did not have a KM project. Reflecting on the
results of the exploratory study, few interviewees had not been aware of the term
“knowledge management” prior to the interviews, then realised that their companies
implemented what were essentially KM activities under other management rubrics. This
could be the case of a proportion of the remaining 40 percent of respondents who
selected the neutral or negative responses (Figure 6.9).
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Figure 6.10: Questionnaire Results – Knowledge Assessment

Close to two thirds (64%) of participants agreed that their organisations attempted to
evaluate individual knowledge which reflects a significant interest from practitioners in
the domain (Figure 6.10). According to the interview findings, managerial evaluations
and performance appraisals were the most common methods used to assess knowledge.
Other methods might also include financial valuation of intangibles and human capital
measurement. In all cases, the prevalence of knowledge assessment provides
opportunities for researchers to propose new models, such as the MinK framework, to
support and enhance this important organisational practice.
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6.2.4 Construct Rating
In the third section of the questionnaire, a brief introductory paragraph is included to
inform respondents of the research objectives. It also requests that they express their
opinions on the validity/applicability of the proposed assessment constructs. A
definition of what is meant by each construct is given in the footnote and the leading
question is worded as follows:
“Please rate the relevance of each of the following as indicators of individual
knowledge i.e. In your opinion, is each of the following factors a good indicator of
individual knowledge?”
Ratings of relevance followed the same seven-point Likert scale, and Cronbach’s alpha
for this section was 0.88 indicating good internal consistency. Ratings are graphically
presented using bar charts in this section in addition to the descriptive statistics that are
shown in tables above the charts. The statistics used include the following:
1.

Mean - the average value of the dataset computed by dividing the sum of values
by their number i.e. the sum of ratings by the number of respondents for each
question.

2.

Median - the middle value of a data set when the data is sorted in ascending
order. It is a measure of central tendency because it is not affected by extreme
values in the data that can ‘inflate’ the mean.

3.

Mode - the most frequently occurring value in a data set. For questionnaire data,
it would denote the most selected response for each question.

4.

Standard Deviation - a measure of variability that reflects the dispersion from
the mean. It is equivalent to the square root of the variance, which is computed
as the average of the squared differences between each data value and the mean
of the data set (Fernandes, 2008; Anderson et al., 2013).
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6.2.4.1 Experience (XP)
“Knowledge is experience, everything else is just information” is a popular quote by
Albert Einstein that asserts the deep experiential roots of knowledge (McDermott,
2000). Experience is the highest rated among all constructs with “strongly agree” being
the most provided answer (Table 6.2 and Figure 6.11). A total of 90 percent of
respondents gave a rating above the midpoint, while only 10 percent thought it is either
neutral or disagreed with the use of experience as a knowledge indicator. The highly
positive rating of the XP construct was anticipated due to the strong tie between
experience and knowledge. This is reported in both academic literature and was also
addressed in managers’ interviews during the exploratory stage.

Table 6.2: Construct Rating Statistics - Experience

Construct
XP

Rating
Mean

Median

Mode

Std. Deviation

5.98

6

7

1.29

Figure 6.11: Construct Rating - Experience
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6.2.4.2 Education (EDU)
More than 75 percent of respondents agreed, with varying degrees, on the contribution
of education to individual knowledge (Table 6.3, Figure 6.12) giving this construct an
average rating of 5.33 out of 7 and a mode and median of 6 - i.e. “agree.” The
remaining 25 percent of participants who selected a negative answer, or none at all, can
possibly argue that formal education does not necessarily provide the necessary domain
knowledge that is required in the organisational context. This argument was put forward
by more than one respondent during the interviews as well.

Table 6.3: Construct Rating Statistics - Education

Construct
EDU

Rating
Mean

Median

Mode

Std. Deviation

5.33

6

6

1.36

Figure 6.12: Construct Rating - Education
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6.2.4.3 Training (TRN)
While the relevance of education to knowledge from a practical standpoint seems to be
a debatable issue, there is a minimal deliberation regarding the contribution of training
to individual knowledge. As revealed during the interviews, most managers find that
organisational training has an applied and directed input into the professional
development of individual knowledge. This can justify the fact that training scores are
of a higher average rating than education (5.65) and also a higher percentage of
agreement (85%) (Table 6.4 and Figure 6.13).

Table 6.4: Construct Rating Statistics - Training

Construct
TRN

Rating
Mean

Median

Mode

Std. Deviation

5.65

6

6

1.27

Figure 6.13: Construct Rating - Training
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6.2.4.4 IT Literacy (ITL)
The ability to use technology has become an essential competency for knowledge
creation, acquisition and sharing in the current digital age (Tyner, 2014). IT does not
only act as a medium for codifiable forms of knowledge, but also enables social
interactions through online networks and virtual face-to-face communication. The ITL
construct focuses on prior learning of IT tools as an enabling factor of individuals’
effective participation in organisational knowledge flows. Close to 70 percent of
respondents confirmed the relevance of this indicator to knowledge assessment.
However, the mode and median values (5) were lower than those of previous constructs
(Table 6.5 and Figure 6.14). A possible explanation for the higher variability in the
ratings of this construct is that IT is not equally important to all sectors and depends on
the nature of the industry.
Table 6.5: Construct Rating Statistics - IT Literacy

Construct
ITL

Rating
Mean

Median

Mode

Std. Deviation

5.14

5

5

1.39

Figure 6.14: Construct Rating - IT Literacy
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6.2.4.5 Business Process Interactions (BPI)
Business processes are designed from “what was once the knowledge of individuals”
(Davenport and Prusak, 1998). They provide a context and structure for knowledge used
and produced in business tasks (Heisig, 2003). They are thus a source of procedural
knowledge acquired through the usage, improvement or design of business processes.
This view was echoed by more than 70 percent of practitioners who agreed with the use
of the BPI construct as a knowledge indicator. The rating “agree” had the highest
response frequency having been selected by almost one third of respondents (Table 6.6,
Figure 6.15).
Table 6.6: Construct Rating Statistics - Business Process Interactions

Construct
BPI

Rating
Mean

Median

Mode

Std. Deviation

5.21

5

6

1.35

Figure 6.15: Construct Rating - Business Process Interactions
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6.2.4.6 Business Communications (BCOM)
Effective communication “lubricates” the flow of knowledge within organisations and
accelerates knowledge acquisition and sharing among individuals (Von Krogh et al.,
2000; Rahe, 2009). Seventy-five percent of participants considered the nature and
pattern of business communications as a valid knowledge flow indicator, while only 7
percent disagreed (Table 6.7 and Figure 6.16). Managers who were interviewed also
emphasised the importance of employees ability to “talk to each other” to develop their
knowledge.

Table 6.7: Construct Rating Statistics - Business Communications

Construct
BCOM

Rating
Mean

Median

Mode

Std. Deviation

5.28

5

6

1.30

Figure 6.16: Construct Rating - Business Communications
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6.2.4.7 Personal Network (PN)
To overcome business challenges, social ties can serve as a valuable source of
knowledge that are not restricted by organisational boundaries (Hansen, 1999). The
scope and strength of an individual’s network of relationships determines their ability to
access and acquire the knowledge required to solve unforeseen problems (Wang et al.,
2006; Marouf, 2007). Results of this question revealed that 66 percent of practitioners
agreed with the PN construct as a relational knowledge indicator, while only 13 percent
disagreed (Table 6.8 and Figure 6.17).

Table 6.8: Construct Rating Statistics - Personal Network

Construct
PN

Rating
Mean

Median

Mode

Std. Deviation

5.06

5

5

1.46

Figure 6.17: Construct Rating - Personal Network
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6.2.4.8 Performance (PERF)
Confirming the strong link between knowledge and capability that emerged from the
exploratory study, the PERF construct was highly rated, achieving the second highest
mean rating after experience (5.81) and equally having “strongly agree” as the most
chosen answer (Table 6.9, Figure 6.18). Overall, more than 85 percent of respondents
gave positive responses ranging from 5 to 7. Interviews showed that the majority of
managers believe that the best performing employees are those that have the most
knowledge. Knowledge is envisaged as a key driver of performance due to its ability to
influence effective action (Senge et al., 1999), nurture innovation (Darroch, 2005), and
empower sound decision making (McKenzie et al., 2011).

Table 6.9: Construct Rating Statistics - Performance

Construct
PERF

Rating
Mean

Median

Mode

Std. Deviation

5.81

6

7

1.32

Figure 6.18: Construct Rating - Performance
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6.2.4.9 Creativity & Innovation (C/I)
Innovation is the creation of new knowledge by using existing knowledge. The role of
knowledge in stoking innovation is often highlighted in the literature and is evidently
consistent with the view in industry (Du Plessis, 2007b; Von Krogh et al., 2000; Goh,
2005; Moustaghfir and Schiuma, 2013). With a median and mode of 6 (“agree”), more
than 80 percent of respondents affirmed that creativity and innovation were indicators
of individual knowledge (Table 6.10 and Figure 6.19).

Table 6.10: Construct Rating Statistics - Creativity and Innovation

Construct
C/I

Rating
Mean

Median

Mode

Std. Deviation

5.64

6

6

1.38

Figure 6.19: Construct Rating - Creativity and Innovation

!
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6.2.4.10 Remuneration (RMN)
Rating results of the RMN construct conveyed mixed views as the most common
response was neither agree or disagree. By comparing general agreement and
disagreement patterns including mildly and strongly on both sides of the scale, it is
found that 52 percent of respondents agreed on the relevance of this construct, while 21
percent in total disagreed (Table 6.11 and Figure 6.20). Although those who agreed
outnumbered those who did not, this construct has the lowest average rating of all
constructs at 4.56. The result for this construct was expected because similar debate
around this indicator was observed during the interview stage. A significant number of
people believe that an individual’s market value represented by their salary depends on
a number of circumstantial factors that are not necessarily related to their knowledge.
Table 6.11: Construct Rating Statistics - Remuneration

Construct
RMN

Rating
Mean

Median

Mode

Std. Deviation

4.56

5

4

1.55

Figure 6.20: Construct Rating - Remuneration
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6.2.5 Collective Rating of Constructs
Table 6.12: Construct Rating Statistics - Overall Rating

Overall
Constructs Rating

Mean

Median

Mode

Std. Deviation

5.34

6

6

1.2

Figure 6.21: Construct Rating - Overall Opinion

The final question asked respondents to provide an overall evaluation of MinK
knowledge assessment constructs. This question was important to provide a holistic
view of practitioners’ endorsement level of the proposed constructs that constitute the
core component of the MinK framework. As shown in Figure 6.21, “agree” was the
most given answer (37.4%) and general agreement with the validity and relevance of
the constructs was expressed by 80 percent of respondents. The relatively high levels of
agreement on most constructs in addition to the result of this question indicated that the
proposed MinK knowledge assessment constructs are well received by practitioners as
pertinent indicators of individual knowledge.

224

CHAPTER 6: MINK FRAMEWORK VALIDATION
6.2.6 Ratings of Metrics
The MinK framework posits that metrics used to measure each construct are firmspecific and can easily be adjusted to the need of each organisation according to its
profile. The set of proposed metrics presented with the MinK framework acts as a
catalyst or namely suggested guide to aid organisations in the development of their own
measures. Nevertheless, it is still important to evaluate the validity of the proposed set
of metrics to ensure that they provide an acceptable reference for managers. Therefore,
in the fourth and last section of the questionnaire, respondents are requested to rate the
relevance of each of the proposed metrics as a measure of its corresponding construct
(e.g. rating “number of years” as a metric of experience). Questions are worded in the
following manner:
“In your opinion, are the following factors relevant metrics to measure [name of the
construct]?”

Based on the evaluation of a total of 28 metrics, Cronbach’s alpha for this section is
0.95 indicating very good internal consistency. Descriptive statistics for metric ratings
are presented in Table 6.13 and Table 6.14. Results demonstrate that all metrics
achieved a mean rating higher than the midpoint with the median and mode values
demonstrating a tendency towards the agreement side of the scale (Table 6.15). Positive
metric ratings results suggest that the proposed set of metrics could offer a useful
guideline for organisations and an appropriate starting point for the development of
customised metrics.
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Table 6.13: Metric Ratings - Descriptive Statistics (Part 1)

Construct
(IKI)

Experience
(XP)

Education
(EDU)

Training
(TRN)

IT Literacy
(ITL)

Business
Process
Interactions
(BPI)

Rating
Metrics
Mean

Median

Mode

Std.
Deviation

Number of years in the
company

4.98

5

5

1.47

Number of years in function

5.50

6

6

1.29

Number of years in the
Industry

5.56

6

6

1.26

Level of education

5.45

6

6

1.25

Relevance of education to
job

5.64

6

6

1.28

Proficiency in different
languages

4.64

5

4

1.57

Level of professional
qualifications

5.41

6

6

1.22

Number of training
programs attended

4.91

5

5

1.36

Impact of training attended
on performance

5.78

6

7

1.31

Proficiency in general
software

5.36

5

6

1.28

Proficiency in company
specific software

5.20

5

5

1.34

Number of processes
utilised

4.80

5

5

1.29

Competency in using
business processes

5.13

5

5

1.22

Involvement in business
process improvement

5.34

6

6

1.25

Involvement in business
process design

5.38

6

6

1.32
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Table 6.14: Metric Ratings - Descriptive Statistics (Part 2)

Rating

Construct
(IKI)

Metrics
Mean

Median

Mode

Std.
Deviation

Participation in internal
meetings

4.24

4

4

1.63

Participation in external
meetings

4.76

5

5

1.40

4.60

5

4

1.48

4.56

5

4

1.50

Extent of contacts within
the company

5.17

5

6

1.33

Extent of external contacts

5.38

6

6

1.37

Relevance of contacts to
business

5.63

6

6

1.36

Contact acquisition rate

4.87

5

4

1.47

Number of new ideas
suggested

5.17

5

5

1.36

Number of new ideas
implemented

5.68

6

7

1.31

Salary Scale

4.87

5

6

1.52

Job Tier

4.95

5

6

1.4

Market cost of equivalent
services

5.15

5

6

1.38

Rate of relevant internal
Business
Communications communications sent &
received
(BCOM)
Rate of relevant external
communications sent &
received
(e.g. phone, email, memo,
report)

Personal
Network
(PN)

Creativity &
Innovation
(C/I))

Remuneration
(RMN)

Table 6.15: Metrics Ratings - Median and Mode Value Frequency

Median Frequency

Mode Frequency

Rating
Value

Count

Percentage

Count

Percentage

0 -3
4
5
6
7

0
1
16
11
0

0%
4%
57%
39%
0%

0
5
7
14
2

0%
18%
25%
50%
7%
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6.2.7 Correlation Analysis
The third objective of the research aims at investigating the generalisability of the
proposed knowledge assessment constructs across different industries and firm types.
Correlation testing is used to address this hypothesis. The test also assists in identifying
any sector effects within the data by examining whether or not certain types of
organisations rated particular constructs higher than others. The selection of the
correlation testing method is based upon the statistical distribution of the data (Field,
2013). If the data follows a normal distribution, parametric tests such as Pearson’s
Correlation test are employed. Alternatively, non-parametric tests are used for nonnormal data. By plotting the data and analysing distribution parameters such as
skewness and kurtosis, it was concluded that the data violated the assumption of
normality. This was expected because previous graphs show that the majority of
responses are skewed towards one end of the scale due to the high level of agreement on
most constructs. Accordingly, the Spearman Rho coefficient was chosen as a nonparametric bivariate correlation test. The test computes a correlation coefficient to
denote the strength of the relationship between two variables and the direction of the
relationship, whether positive or negative (Pallant, 2013). To determine the extent of
correlation, Cohen (1990) suggests the following ranges based on the value of the
correlation coefficient:
1.

Between ± 0.1 to ± 0.29 indicates a weak correlation

2.

Between ± 0.3 to ± 0.49 indicates a medium correlation

3.

Between ± 0.5 to ± 0.1 indicates a strong correlation

However, correlations are only considered valid if they are statistically significant,
which means that the similarity of behaviour of the two variables is due to their
correlation and is not a random phenomenon.
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Using a confidence interval of 99 percent, statistically significant correlations should
have a p-value less than 0.01, where p represents the coefficient of significance (Field,
2013). To explore underlying correlations, ratings of different constructs were analysed
in relation to three organisational variables: industry sector, company size and company
age.
Table 6.16: Bivariate Correlation Analysis - Spearman Rho
Construct

Industry

Company
Size

Company
Age

XP

Coefficient
p-value

-0.045
0.339

-0.027
0.569

-.100
0.034

EDU

Coefficient
p-value

-0.036
0.441

0.083
0.077

-0.05
0.294

Coefficient
p-value
Coefficient
p-value

0.069
0.142
0.051
0.278

0.07
0.136
0.005
0.92

-0.057
0.226
-0.136
0.004

BCOM

Coefficient
p-value

0.044
0.345

0.026
0.583

-0.085
0.072

BPI

Coefficient
p-value

0.102
0.029

0.125
0.008

-0.001
0.989

Coefficient
p-value
Coefficient
p-value

0.035
0.463
0.012
0.794

0.100
0.033
0.05
0.287

-0.022
0.634
-0.067
0.155

Coefficient
p-value

-0.052
0.273

-0.017
0.725

-0.104
0.027

Coefficient

0.103

-0.009

-0.032

p-value

0.028

0.85

0.495

TRN
ITL

PN
PERF
C/I
RMN

Correlation analysis results (Table 6.16) show that there are no statistically significant
correlations between construct ratings and either of firm size, age or industry indicating
that there are no sector effects that influenced the evaluation of the constructs. The
outcomes of this analysis therefore suggest the generalisability of the proposed MinK
individual knowledge constructs. Further research, however, is required confirm this
proposition.
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6.3 Construct Weights Survey
In order to develop an initial set of weights to be associated with the assessment
constructs, a pilot AHP survey was conducted to elicit the views of experts on the
relative importance of MinK knowledge indicators. The survey is composed of 16
pairwise comparison questions adopting the standard AHP bidirectional nine-point scale
(Appendix 6). Questions were answered by a purposefully selected sample of eight
senior academics and eight members of top management from different established
multinational companies. Although construct prioritisation is normally dependent on
data obtained from the management of the firm implementing the assessment, this pilot
exercise was considered in order to provide managers with recommendations for IKI
weights based on expert opinions.

Prior to completing the survey, the objectives of the study and the MinK framework
principles were well explained to informants in person or by phone. Responses were
then collected electronically using the web-based software SurveyMonkey, then
exported to spreadsheet format for data analysis. Since the Delphi approach could not
be easily facilitated due to the geographically dispersed nature of the sample, expert
group judgements were combined using the geometric mean method (as described in
Section 5.3.5.4, p.172). Following the AHP analysis procedure, construct weights were
calculated using the AHP computational spreadsheet developed by Goepel (2013).
Results and the weights of the four construct categories are presented, in addition to
their sub-weights i.e. the relative weights of constructs under each category (Table
6.17). Collectively, KSIs and KFIs obtained an almost equal weight of 0.36 and 0.34,
while KMVI received the lowest weight of 0.095.
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Table 6.17: AHP Results - Computed Weights

Weights

AHP Hierarchy

Individual Knowledge Assessment

Level 1

Goal

Level 2

Categories

KSI 0.36

Constructs

XP
EDU
TRN
ITL

Level 3

0.34
0.33
0.20
0.13

KFI 0.2

KAI 0.34

KMVI 0.095

BCOM 0.40
BPI
0.33
PN
0.27

PERF 0.55
C/I
0.44

RMN 1.00

Consistency is verified by calculating the CR for each level of the AHP hierarchy.
Ratios are found to be below Saaty’s 0.1 threshold, indicating that the results at all
levels are of acceptable consistency (Table 6.18). The CR was not computed for KMVI
because it encompasses only one construct (RMN) and so did not include any second
level pairwise comparisons.
Table 6.18: AHP Results - Consistency Ratio
Level

CR

1

Categories 0.04
KSI 0.009

2

KFI 0.04
KAI 0.001

The final step of the AHP procedure involves the calculation of global weights which
represent the contribution of each lowest-level parameter to the overall goal (Bozbura et
al., 2007). The products of category weights and construct weights are computed to
obtain overall weights and to rank IKIs in terms of the contributions they make to
assessing individual knowledge. For example the local weight of EDU (0.34) is
multiplied by the weight of its parent, the KSI category (0.36). By multiplying 0.34 by
0.36 the result is 0.12, which denotes the global weight of the EDU construct (Table
6.19).
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Table 6.19: AHP Results - Construct Global Weights and Ranking
Rank

Construct

Global Weight

1

PERF

0.18

2

C/I

0.14

3
4

XP
EDU

0.13
0.12

5

RMN

0.1

6
7

BCOM
TRN

0.08
0.08

8

BPI

0.07

9
10

PN
ITL

0.05
0.05

By ranking constructs using the global weight, results are found to be compatible with
the previous ratings of constructs reported in the validation questionnaire. For example,
PERF, XP and C/I were formerly among the highest ranked constructs.
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6.4 Framework Implementation: Case Study
The second phase of the validation stage aims to examine the extent to which the MinK
framework can be practically applied in organisations and evaluates the potential
benefits of MinK for managerial practice. A comprehensive implementation of MinK in
a case study mode is conducted to achieve this objective through the actual
implementation of the MinK framework in an established company. The case study
adopts a deductive testing approach to confirm or modify the proposed theoretical
contribution of the framework (Yin, 2011; Darke et al., 1998). Using non-probability
purposeful sampling, a “typical case” firm is selected to provide a representative
example of knowledge assessment in modern organisations (Seawright and Gerring,
2008). The study is undertaken in a large multinational medical equipment company in
the Middle East. To retain anonymity and confidentiality, the company is referred to as
Medical Equipment Company (MEC).

6.4.1 MEC Organisation Background
6.4.1.1 History
MEC is an established medical equipment provider based in the Arab Gulf region. The
company was founded in the mid-eighties by a small group of entrepreneurs to address
a growing demand that accompanied the economic development of the region. An
acquisition by a large investment group ten years later marked the beginning of the
company’s transformation into a large multinational corporation which offers a diverse
portfolio of products and serves different healthcare specialisations. MEC takes pride in
being the sole agent in the Gulf for the world’s most esteemed brands in medical
technology. They have also been the first to introduce a number of breakthrough stateof-the-art products to clients in the region over the years. MEC’s client base is
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dominated by large public and private general hospitals but also includes smaller
specialised hospitals and clinics. Adopting a matrix organisational structure, the firm
currently employs more than 900 employees who are distributed between eight offices
in different Gulf states.

6.4.1.2 Growth
The healthcare services sector in the Gulf has been experiencing astounding growth
during the past decade and forecasts suggest that this trend will continue. On a global
scale, spending on healthcare is expected to rise at a rate of 5.3 percent per year
between 2014 and 2017, an increase from 2.6 percent in 2013 (Deloitte, 2014). Within
the Gulf region, the industry was valued at 18 billion US dollars in 2008, rising to 41.6
billion in 2013, and is projected to continue to grow at a rate of 12 percent per year to
reach 69.4 billion dollars by 2018 (Ram, 2014).

Source: Alpen Capital (2014)
Figure 6.22: Healthcare Market Value in Gulf Region
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According to a recently published report (Alpen Capital, 2014), drivers for such a high
growth rate in this geographical region in particular include:
o Increased government expenditure on healthcare to cope with mounting demand
and higher patient expectations.
o High per capita income, currently at 34793 US dollars.
o Population ageing due to increase in life expectancy leading to an expected
surge in the elderly population (65+) from 1.2 million in 2015 to 14.2 million in
2050.
o Increased investment in private specialist hospitals, coupled with the growth of
inbound medical tourism, particularly in the United Arab Emirates.
o High employee healthcare benefits costs in the Gulf, which are the highest
within the EMEA region (Europe, Middle East and Africa).

Operating in such a flourishing market enabled MEC to achieve significant growth in a
relatively short period of time. By capitalising on available opportunities, the scale of
MEC’s operations was almost doubling on a biennial basis. Despite fierce competition
from companies that rivalled for market share, MEC was able to become a market
leader in several product lines in the region. Moreover, business alliances led to winning
a number of bids for government-funded projects that involved construction and
complete equipment of large-scale healthcare complexes and helped establish MEC as
a main provider of turnkey solutions. Consequently, effective strategic moves coupled
with favourable market conditions resulted in MEC achieving a growth rate of 35
percent per year for the past seven years and reporting record breaking turnover figures
every year.
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6.4.1.3 Challenges
Although the company has a remarkable success record to date, MEC is confronted by
the major challenges of rapid growth which impose a significant burden on its
management team. They are faced with a continuous need to develop processes,
upgrade systems, and expand the workforce, while maintaining coherence in the
organisation’s vision and culture. To address increasing operational complexity, MEC
has recently invested in the globally recognised enterprise software solution SAP in an
attempt to standardise and automate its work processes according to global standards
and to reinforce the management of its financial resources. In terms of human resources,
MEC is constantly hiring new employees to fill positions that are created as the
company establishes new offices and business units to expand its geographical reach.
First level hires are usually new graduates that have limited prior experience and mostly
begin their careers in sales positions by assuming the title Product Specialist. The influx
of recruits meant that MEC had to invest heavily in training to ensure new members
acquired the necessary knowledge about products, processes, and clients, that would
enable them to achieve their sales targets and sustain the quality of service MEC
offered.

The firm’s growth also created numerous vacancies in managerial positions which MEC
preferred to fill with existing employees. A promote-from-within policy is adopted to
ensure managers had sufficient knowledge of the company’s systems and products, and
to create career paths that would motivate young staff. Given the growth intensive phase
MEC was experiencing, promotion decisions had to be taken frequently to fill new
managerial jobs. Although an internal policy stipulated experience of three years within
the company as a minimum requirement for promotion to management level, MEC was
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often unable to meet this condition because in several instances managerial vacancies
outnumbered experienced employees.

6.4.1.4 Individual Assessment
The frequency of promotional decisions created an urge for a fair method of assessing
individuals to support management decisions regarding the selection of the right
candidates to lead newly formed teams and business units. For this purpose, two
individuals assessment methods are employed in the company. First, employee
performance is evaluated annually and is mostly based on sales figures. The ability of
individuals to achieve pre-set sales targets is used to rate their performance and also
determines the value of the financial bonus they receive at the end of the year. From this
perspective, the best employees are generally regarded as those who were able to
exceed sales target that were set by their managers.

Second, employees are also assessed from an engagement perspective using the Q12
survey created by the Gallup Research Organisation and introduced to MEC by one of
its business consultants (Harter et al., 2006; Harter et al., 2009; Gallup, 2014). After
years of extended research, Gallup developed 12 questions (Table 6.20) to assess
“employee engagement”, a construct which they define as “involvement and satisfaction
with, as well as enthusiasm for work” (Harter et al., 2002). Questions are rated by
employees on a six-point agreement scale that ranges from 1 = “strongly disagree” to 5
= “strongly agree,” with an option for a sixth unscored response that means “don’t
know / does not apply”. Using data from thousands of organisations, Gallup’s research
showed that Q12 ratings - also referred to as the Engagement Index - were statistically
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correlated to productivity, profitability, employee retention and customer satisfaction on
business unit level. This made Q12 a popular tool among consulting companies.

Although widely used worldwide, Gallup’s employee engagement index is criticised for
being short in clarifying the level of analysis it provides (Little and Little, 2006). Gallup
researchers have found strong correlations between engagement and business outcomes
at departmental and organisational levels, which implies that their research investigated
the effects of engagement collectively. Hence, the relevance of Q12 results on the
individual level remains unidentified. Furthermore, Q12 questions follow a selfassessment format, thereby producing results that are solely based on individuals’ own
views of themselves. They are thus prone to different types of single-rater bias.
Table 6.20: Gallup’s Engagement Index Questions

Q12
Q00.

(Overall Satisfaction) On a five-point scale, where “5” is extremely satisfied
and “1” is extremely dissatisfied, how satisfied are you with (your company)
as a place to work?

Q01.

I know what is expected of me at work.

Q02.

I have the materials and equipment I need to do my work right.

Q03.

At work, I have the opportunity to do what I do best every day.

Q04.

In the last seven days, I received recognition or praise for doing good work.

Q05.

My supervisor, or someone at work, seems to care about me as a person.

Q06.

There is someone at work who encourages my development.

Q07.

At work, my opinions seem to count.

Q08.

The mission or purpose of my company makes me feel my job is important.

Q09.

My associates or fellow employees are committed to doing quality work.

Q10.

I have a best friend at work.

Q11.

In the last six months, someone at work talked to me about my progress.

Q12.

This last year, I have had opportunities at work to learn and grow.
Source: Harter et al. (2006, 2009)
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MEC has created an Engagement Index for the company as a whole using an equal
weighted average of the 12 questions for all employees. Results typically fell in the
range between 3.3 and 3.6. According to the company’s HR Director, the Q12 is a useful
tool, especially in providing a holistic view of employee engagement and also in
demonstrating the effect of the firm’s decisions on the overall workforce morale. The
HR Director stated that his team strived to increase the MEC’s Engagement Index
hoping to benefit from its positive effects on organisational performance. Yet, he
acknowledged Q12 “did not provide enough data” about individual employees and
tended to focus only on “how they feel” and not “what they know and what they do”.

6.4.1.5 Potential in Applying MinK
The combination of a strictly target-based performance evaluation system and an
organisational engagement measurement tool did not provide MEC with adequate
information about individual employees to help management make promotion
decisions. They eventually realised that their existing individual assessment tools do not
consider

knowledge perspectives and are inadequate in supporting human capital

planning. Therefore, MEC’s interest in the MinK framework grew from the
acknowledgement of the value of knowledge in fuelling their organisation’s
performance. Although MinK includes elements of performance and engagement that
exist within other models, its knowledge-centred approach was highly appealing to the
company’s management who believed Mink could complement their current assessment
toolbox and portray an insightful picture of knowledge stocks and flows.
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6.4.2 MinK Framework Implementation
6.4.2.1 Setting
The project was conducted in one of the most established business units within MEC.
The unit is specialised in both surgical and non-surgical treatment of certain diseases. It
is led by the Unit Manager (UM) who has been in the company for more than 15 years
and holds extensive knowledge of the business having previously managed a number of
other units during his career. He is assisted by two deputies who have the job titles of
Development Manager (DM) and Product Manager (PM). The unit is then subdivided
by product category as shown in its management structure depicted in Figure 6.23.
Employees are directly managed by supervisors who report to four Product Line
Managers, A, B, C and D. Three vacancies within the unit were pending at the time of
the study, which is common in most of MEC’s departments due to the continuous
creation of new jobs to handle the increasing workload. Excluding unfilled positions,
the business unit employed 23 individuals.

During the initiation phase, a number of meetings were held with the management team
to set the scope of the project, outline its objectives and explain the different
components of the MinK framework. Subsequently, a briefing session was organised by
the UM for all members of the unit to introduce the project and highlight its expected
outcomes. The customisation of MinK’s parameters was mainly undertaken with the
UM under the supervision of the company’s HR Director and included the development
of assessment metrics and construct weights as outlined in the following section.
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Figure 6.23: Business Unit Structure
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6.4.2.2 Metrics
Before attempting to develop metrics to assess each IKI, the proposed set of MinK
metrics was reviewed in detail during a dedicated extended meeting. Managers found
that the suggested list was mostly relevant to their company and opted to utilise the
proposed set after introducing few minor modifications. These included:
•

Introduction of metrics to measure proficiency in Microsoft Office (MSO) and
SAP under the ITL construct as these are the most important software packages
used by MEC employees.

•

Differentiation between training programmes that provide soft skills, such as
communication and negotiation, and those that deliver technical skills such as
knowledge of specific product lines and markets (TRN construct).

•

Metrics which are used to evaluate involvement in business process design and
improvement were excluded because such activities were outsourced to a
management consulting company and did not involve any of the business unit
members. Ratings of competence and diversity in using business processes were
deemed as sufficient metrics for the BPI construct.

To establish common understanding of the metrics, the UM had suggested the
development of a written guide to help employees in completing assessment forms. The
guide included instructions which clarified how appraisals should be completed, the list
of assessment constructs and their selected metrics, in addition to explanations of terms
that managers thought could be misunderstood by employees. Information about what
was meant by each rating on the seven-point scale for each metric was also given in the
guide. The final set of metrics approved by managers and the guiding instructions given
to the business unit members are presented in Table 6.21.
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Table 6.21 : MEC Final Metrics and Metrics Guide

IKI

Metrics

Rating Instructions
1 = Less than 3 months;
2 = 3-12 months;
3 = 1-3 years;
4 = 3-5 years;
5 = 5-10 years;
6 = 10-20 years;
7 = More than 20 years

Number of years in the company
XP

Number of years in function
(e.g. HR, Sales,…etc.)
Number of years in the Industry
(e.g. Healthcare, Retail, ..etc.)

1 = None; 2 = Middle School; 3 = High School; 4 = Bachelor;
5 = Post-graduate Diploma; 6 = Master; 7 = Doctoral

Level of education
EDU

1 = Speaks 1 language; 3 = Fluent in 2 languages; 5 = Fluent in 3
languages; 7 = Fluent in 4 languages; Use 2,4,6 as middle values.

Proficiency in different languages
Relevance of education to job

1 = Very Low ; 7 = Very High

Number of technical training programs
TRN

1 = 1 to 2; 2 = 3 to 4; 3 = 5 to 6; 4 = 7 to 8; 5 = 9 to 10; 6 = 10 to 15;
7 = More than 15 training programs.

Number of soft skills training programs
Impact of training on performance

ITL

1 = Very Low ; 7 = Very High
1 = Cannot use MS Office apps.; 3 = Proficient user of 1 app;
5 = Proficient user of 2 apps.; 7 = Proficient user of 3 apps.
Use 2,4,6 as middle values.

Proficiency in Microsoft Office
(includes Word, Excel & PowerPoint)
Proficiency in SAP

1 = Very Low ; 7 = Very High

Number of processes utilised
BPI

Competence in using business processes and
procedures
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A business process is a formal procedure of tasks to do a work
activity e.g. Tender Process, Direct Purchase, Stock Request,
Sample Request, Return of Good process,…etc.
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IKI

Metrics
Rate of internal meetings
Rate of external meetings

BCOM

Rate of internal communications
Rate of external communications

Rating Instructions
- Communications include phone calls, emails, memos and reports
- Internal communications are those within the company with
managers, peers or subordinates
- External communications are those with clients, suppliers, or
government.

Extent of contacts within the company
PN

Extent of contacts external to the company

1 = Very Low ; 7 = Very High

Relevance of contacts to business
Contact acquisition rate
PERF

Problem-solving ability

1 = Very Low ; 7 = Very High

Performance Appraisal
C/I

RMN

Rate of new ideas suggested

1 = Very Low ; 7 = Very High

Rate of new ideas implemented
Salary Scale

-

Job Tier
Willingness
General

Willingness/motivation so share knowledge
with others

1 = Very Low ; 7 = Very High
A general overall evaluation of the person’s knowledge
(1 = Very Low ; 7 = Very High)

Overall individual knowledge rating
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6.4.2.3 Weights
To compute construct weights, the UM completed an AHP survey by answering
pairwise comparison questions on the relative importance of IKIs. The resultant weights
calculated via the AHP procedure were presented to the manager along with the
proposed set of weights obtained from the previously conducted expert survey (Section
6.3, p.230-232). The final set of construct weights (Wc) approved by the manager and
used in the project is shown in Table 6.22, with PERF being the highest weighted IKI.
Table 6.22: Final IKI Weights

Category

KSI

KFI
KAI
KMVI

Construct

Construct
Weight (Wc)

XP
EDU
TRN
ITL
BCOM
BPI
PN
PERF
C/I

10%
8%
5%
3%
10%
7%
10%
30%
10%

RMN

7%

Category
Weight

26%

27%

40%
7%

When determining appraiser weights, the management team decided to allocate more
weight to the assessment of managers as they believed managers have the most
experience to make correct judgements about individuals than all other appraisers. Selfassessments were given the least weights because managers believe they can be
influenced by self-bias. Table 6.23 below lists the final appraiser weights.

Table 6.23: Appraiser Weights
Appraiser

Self

Manager

Peer

Subordinate

Weight

10%

50%

20%

20%
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6.4.2.4 Data Collection
Following the approval of the CEO, HR Director and UM, employee data was obtained
in the form of Excel spreadsheet and uploaded on the MinK Web System. Assessment
relationships (Table 6.24) were determined by the UM based on two factors. The first is
organisational proximity, where the manager selected appraisers from within groups of
employees that interacted close enough to be able to provide an indicative opinion of
each other. The second factor, personal relationship, meant that the manager
endeavoured to avoid choosing an appraiser whose assessment can be influenced by a
prior positive or negative relationship with the appraised.

Table 6.24: Assessment Relationships
Employee

Manager

Peer

Subordinate

DM
PM
A
B
B1
B2
B2-1
B3
B3-1
C
C1
C1-1
C1-2
C2
C2-1
C2-2
C3
C3-1
C3-2
C3-3
D1
D2

UM
UM
UM
UM
B
B
B
B
B
UM
C
C1
C1
DM
C2
C2
C
C3
C3
C3
D2
C

C
C
C2
D2
C3-2
B2-1
B2
B3-1
B3
DM
C3
B2

A

A
C2-2
C2-1
B
C3-3
C3-1
C3-4
C1-1
B
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C3
C1-1

C2-2
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Once the project was launched, customised emails were automatically sent to all
participants by the web system inviting them to assess themselves and others by
completing online knowledge appraisal forms (Figure 6.24). A total of 75 individual
knowledge appraisal forms were required to obtain 360-degree data for all members,
taking into consideration that lowest level employees were not evaluated by a
subordinate appraiser.
Dear [NAME],
We hope this emails finds you well.
As a member of the [BUSINESS UNIT] in MEC, you are invited to participate
in a 360-degree knowledge assessment project using the MinK
Framework. You are kindly requested to evaluate [NAME], as his peer.
Please make sure to submit your evaluation before [DATE].
To begin the evaluation, please click on the link below or copy & paste the
link in the address bar of your Internet browser:
http://www.minkindex.com/WdlQ0Wnc9PSIsInZhbHVlIjoiZlBJY0Noek91TmR
La
If you face any technical issues, have questions, or if you believe you have
received this email by mistake, please contact us on info@minkindex.com
Thank you very much.
Best Regards,
MinK Index Team
www.minkindex.com

Figure 6.24: Invitation Email Sample

Data collection was completed over a period of four weeks and completion was
monitored through the system. Progress reports were sent to the UM on a weekly basis
for follow-up and included the names of participants whose evaluations were still
pending. The maximum completion rate was achieved during the second week, and
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after the third week 91% of appraisals had been submitted. Managers took longer to
finalise their appraisal forms due to time constraints and because they often had to
appraise more than one subordinate in addition to assessing themselves.

Figure 6.25: Appraisals Completion Rate

6.4.3 Results
As soon as data collection was completed, comprehensive result reports were generated
by the MinK System (a complete data set of results is provided in Appendix 7). The
weighted aggregation of ratings of all metrics for all appraisers per construct for each
individual (!! ) is given in Table 6.25 and Table 6.26. Descriptive Statistics for !!
demonstrate evident variability of ratings between different individuals. Statistical
analysis using the Shapiro-Wilk Test (Razali and Wah, 2011; Shaphiro and Wilk, 1965)
showed that !! followed a normal distribution except for the XP and RMN constructs
(Table 6.27). Using analysis results, a comprehensive report was prepared for MEC’s
management team. Results were presented using a series of expressive diagrams which
included Radar Charts (Figure 6.26), Construct Rating vs. Unit Average (Figure 6.28),
Self vs. Others comparisons

(Figure 6.29), and Self-Others Agreement quadrants

(Figure 6.27). Examples of each are given in the figures below.
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Table 6.25: Aggregated rating per construct (Ic) for each individual – Part 1

Employee Ratings

Aggregated rating per construct (Ic)

Construct

DM

PM

A

B

B1

B2

B2-1

B3

B3-1

D1

D2

XP

3.7

4.7

5.0

5.0

3.0

3.7

2.0

5.0

1.0

3.0

4.3

EDU

4.7

4.4

3.9

4.9

4.8

3.9

2.8

4.0

3.2

3.7

5.0

TRN

5.6

7.0

4.9

6.2

5.8

5.9

4.6

3.4

2.7

5.1

4.7

ITL

3.0

5.8

6.8

6.2

5.5

6.0

5.2

5.7

3.7

4.3

5.5

BCOM

4.8

5.6

6.5

6.7

5.9

5.8

4.8

6.3

3.6

5.7

6.2

BPI

4.9

4.1

6.7

6.7

6.0

6.6

4.1

6.9

3.7

5.9

6.4

PN

5.8

5.8

6.5

6.8

6.0

6.0

5.0

6.2

3.8

4.7

6.1

PERF

6.1

5.9

6.7

6.9

5.8

6.3

5.1

6.9

3.7

4.8

5.6

CI

5.5

6.1

6.1

6.5

5.9

5.5

3.6

5.6

3.2

3.9

5.6

RMN

4.5

4.5

4.0

4.0

3.0

3.0

2.0

3.0

2.0

3.0

3.0
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Table 6.26: Aggregated rating per construct (Ic) for each individual – Part 2

Employee Ratings

Aggregated rating per construct (Ic)

Construct

C

C1

C1-1 C1-2

C2

C2-1

C2-2

C3

C3-1

C3-2

C3-3

XP

5.0

5.0

5.0

2.0

5.0

3.0

1.0

5.0

2.0

3.0

2.0

EDU

4.6

5.0

4.2

3.1

3.7

4.0

5.2

4.3

3.4

4.2

4.0

TRN

6.0

4.7

6.2

2.9

5.0

5.0

5.1

3.9

4.7

5.3

4.9

ITL

5.2

5.2

5.5

4.7

5.2

6.0

5.0

4.2

6.0

5.8

5.0

BCOM

5.5

5.5

5.7

4.5

6.1

6.4

6.4

5.0

5.9

7.0

4.5

BPI

4.2

5.4

5.6

4.0

6.2

6.1

4.9

4.4

6.0

6.1

4.4

PN

4.1

5.3

6.3

4.8

6.2

6.4

6.0

5.0

5.4

5.7

4.2

PERF

4.5

5.4

6.9

5.3

6.1

6.4

6.7

5.1

5.9

6.1

4.9

CI

3.6

4.8

5.7

4.2

5.2

5.9

5.4

4.9

5.1

4.0

3.9

RMN

4.0

3.0

2.0

2.0

3.0

2.0

2.0

3.0

2.0

2.0

2.0
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Table 6.27: Construct Ratings for MEC - Descriptive Statistics

Mean

Std.
Median Deviati
on

Min.

Max.

Shapiro-Wilk Test

Percentiles
20%

40%

60%

80%

Statistic

Sig.

XP

3.56

3.70

1.42

1.00

5.00

2.00

3.00

4.62

5.00

0.853

0.004*

EDU

4.14

4.10

0.66

2.80

5.20

3.58

4.00

4.28

4.84

0.971

0.726

TRN

4.98

5.00

1.06

2.70

7.00

4.32

4.90

5.10

5.94

0.95

0.321

ITL

5.25

5.35

0.87

3.00

6.80

4.54

5.20

5.50

6.00

0.944

0.236

BPI

5.65

5.75

0.83

3.60

7.00

4.80

5.62

5.90

6.40

0.957

0.429

BCOM

5.42

5.75

1.04

3.70

6.90

4.16

5.00

6.00

6.48

0.91

0.048

PN

5.55

5.80

0.83

3.80

6.80

4.76

5.46

6.00

6.24

0.935

0.155

PERF

5.78

5.90

0.86

3.70

6.90

5.02

5.64

6.10

6.70

0.951

0.332

C/I

5.01

5.30

0.96

3.20

6.50

3.90

4.94

5.50

5.90

0.929

0.117

RMN

2.86

3.00

0.88

2.00

4.50

2.00

2.20

3.00

4.00

0.822

0.001*

* Significance level < 0.05, violates the assumption of normality (Pallant, 2013)
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Figure 6.26: Spider Diagram (Employee C2-1)

High

Low

High

Strengths
PERF

Hidden Strengths
C/I

Low

Rating Scores

Self-Other Agreement

Areas for Improvement
BPI

Unexpected Negatives
PN

Figure 6.27: Self-Other Agreement Diagram (Employee PM)

Figure 6.28: Construct Rating vs. Unit Average
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Figure 6.29: Self vs Others Ratings Chart (Employee C)

Ultimately, the main section of the report presents the IK-Index of each unit member
computed by the system using the IK Formula in addition to descriptive statistics of the
unit members indices (Table 6.28).

Table 6.28: IK-Index for MEC - Descriptive Statistics

Mean

4.96

Median

5.15

Std. Deviation

0.74

Minimum
Maximum

3.04
6.18

Percentiles

20%

4.27

40%

4.94

60%

5.28

80%

5.53

Individuals were ranked by their index and a traffic light colour scheme is employed to
segregate employees into tiers of 20% percentiles that are represented by five colours:
green, yellow, orange, red and brown (Table 6.29). The same colour code is used to
represent the distribution of IK-Index levels within the unit’s management structure as
shown in Figure 6.30.
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Table 6.29: Colour-coded IK-Index
Name

IK Index

B
A
C1-1
B3
PM
C2-1
C2
B2
D2
B1
C2-2
DM
C1
C3-2
C3-1
C3
D1
C
C3-3
B2-1
C1-2
B3-1

6.18
5.91
5.69
5.67
5.43
5.40
5.37
5.34
5.29
5.24
5.19
5.10
4.95
4.94
4.76
4.54
4.47
4.41
4.06
4.02
4.02
3.04

Figure 6.30: Colour-coded Unit Management Structure
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6.4.4 Qualitative Evaluation: Feedback Interview
In order to evaluate the accuracy of the IK-Index, an unstructured feedback interview
was held with the UM in which he was asked to evaluate the outcomes of the MinK
assessment process and express his views on the index achieved by each individual. The
UM stated that the results and ranking of employees are aligned to a large extent with
his own evaluation of each of his team members’ individual knowledge. This was
confirmed by the fact that the three employees which he had recently recommended for
promotion this year based on his own experienced judgement were later found to have
achieved the highest IK-Index values among the group (Employees A, B and C1-1). He
also acknowledged that individuals with the lowest ratings – coded in brown colour had very limited professional experience and had been in MEC for less than one year
and hence would naturally obtain low indices.

As results of the remaining members were evaluated individually, the manager provided
a number of important observations and subsequent recommendations. First, it was
observed that managers such as the DM and the PM work with more than one product
line team and hence it is imprecise to calculate their IK-Index based on feedback from
only one team because their knowledge in different product lines varies. His
recommendation is that individuals in similar situations should be appraised by multiple
subordinates and/or peers, one from each team, to obtain a true holistic view of their
knowledge. It is worth noting that both the IK Formula and the MinK Web System have
the flexibility to include any number of appraisers while computing the index. It is
hence possible to implement this suggestion without introducing any changes to the
MinK framework.
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Second, the manager stated that the MinK framework helps in identifying hidden issues
between employees as significant discrepancies between appraisal ratings of the same
individual often indicate that the inconsistent appraisal was influenced by external
factors. He gave Employee C as an example. Results show that the ratings from her
peers are significantly lower than her self and manager ratings. The UM believes that
her low peer rating is influenced by competition between peers and that she deserves to
be in a higher category. He thus stressed on the importance of proper appraiser selection
to ensure the veracity of the assessment processes and recommended that peers should
not be asked to assess each other if they have a competitive relationship, a factor he had
overlooked when selecting appraisers.

When asked about factors that help to make the MinK framework usable by all
organisations, the UM flagged two issues. The first is the competence of the consultant
supporting MinK implementation, a role that was assumed by the researcher in the
MEC project. Managers who are unfamiliar with the MinK framework will require
guidance during the customisation phase of the assessment project and also in
interpreting results in a meaningful and constructive manner. The consultant role is
therefore critical to maximise the benefits the organisation gains out of this individual
knowledge assessment exercise. The second success factor he mentioned is the
engagement of employees in the knowledge assessment project. Employees’ eagerness
to participate in knowledge assessment initiatives is believed to produce more useful
results and shortens the time period allocated to data collection. The manager felt that
more effort is required to change employee perception from viewing assessment
exercises as an administrative burden to viewing them as a beneficial organisational
practice. This can be achieved using awareness training to highlight the benefits of
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knowledge assessment. It is also important to assure employees that individuals who
will score lower on the IK-Index will not be penalised, but rather given time and
training to improve.

Finally, the UM indicated that the colour coded organisational structure provides a very
useful aid to display results (Figure 6.30). He believes it helps to visualise knowledgeholders, supports managers in decision-making and helps managers to leverage
knowledge stocks, drive its flows between different units of the organisation, and plan
knowledge development training programs. The UM has also recommended that the
MinK framework should be institutionalised within the organisation and implemented
periodically to elucidate the changes brought about by KM decisions taken by
management.

6.4.5 Quantitative Evaluation: Pattern Matching
Pattern matching logic is a common technique used in the analysis of case studies (Yin,
2014). It involves the comparison of an “expected pattern” obtained before the case data
is analysed with an “empirically-based pattern” generated from the study’s results. This
method was adopted by Harter et al. (2002) during the development of Gallup’s
Engagement Index where they used question Q00 to obtain an overall satisfaction
rating, then correlated the mean ratings of questions Q1-12 with Q00 results to provide
evidence that, collectively, the Q12 questions provide a composite measure of overall
satisfaction and engagement.

Following the same approach to evaluate the IK-Index, appraisers were asked to provide
an Overall Knowledge Rating (OKR) for individuals they assessed based on their
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holistic judgement of their knowledge. The OKR was then used as a benchmark for the
IK-Index by examining the relationship between them both graphically and statistically.
By plotting both variables for all members of the business unit, the line graph (Figure
6.31) shows that the IK-Index follows a similar pattern to the OKR which indicates
strong alignment between the computed composite index and holistic appraiser
judgement of individual knowledge for different unit members.

Figure 6.31: OKR and IK-Index Pattern

To confirm the match in patterns, correlation testing is used to examine the relationship
between variables. Since normality testing indicated the data followed a normal
distribution, Pearson Correlation was selected as a parametric bivariate correlation test
to compute correlation coefficients that represent the relationship between every two
variables (Pallant, 2013). By applying a 99 percent confidence interval, only p-values
which are less than 0.01 represent statistically significant correlations (Field, 2013).
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Pearson analysis results (Table 6.30) show that there is a strong correlation between the
estimated OKR and the computed IK-Index with a correlation coefficient of 0.9,
confirming the correlation suggested by the line plot in Figure 6.31.

Table 6.30: IK-Index and OKR - Correlation Analysis

OKR
IKS

Coefficient
p-value

0.9
0.00

6.5 Summary
The key findings of this chapter can be summarised as follows:
•

Based on the 452 questionnaire responses, managers believed that individual
knowledge held by their employees is of great value and has a significant impact on
organisational performance.

•

MinK knowledge assessment constructs were highly rated and well received by
practitioners as valid indicators of individual knowledge. Descriptive statistics for
construct ratings are summarised in Table 6.31, sorted by the average rating.
Table 6.31: Construct Ratings - Summary
Construct

Rating
Mean

Median

Mode

Std. Deviation

XP

5.98

6

7

1.29

PERF

5.81

6

7

1.32

TRN

5.65

6

6

1.27

C/I

5.64

6

6

1.38

EDU

5.33

6

6

1.36

BCOM

5.28

5

6

1.3

BPI

5.21

5

6

1.35

ITL

5.14

5

5

1.39

PN

5.06

5

5

1.46

RMN

4.56

5

4

1.55
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•

Although metrics have received lower average ratings than constructs, all proposed
metrics were rated above the midpoint suggesting that they provide a useful
guideline for the development of customised firm-specific metrics.

•

Statistical analysis indicates no correlation between construct ratings and firm size,
age and industry. This is a good sign that these constructs are generic to some
extent, but further research is required to confirm this statement.

•

Successful implementation of MinK in a large multi-national organisation suggests
that the framework is applicable and that the IK-Index is a reflective indicator of
individual knowledge. However, selection of appraisers, engagement of appraisers,
and institutionalisation of MinK are important factors that have to be taken into
consideration to ensure the long term success of MinK.
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“To know and not to do is not yet to know.”
Zen Wisdom
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7.1 Introduction
The restructuring of global markets towards a knowledge-centred economy has ignited a
pervasive need for effective KM in today’s organisations. Knowledge is intrinsically
linked to individuals and their ability to learn from experiences and social interactions,
and to apply their expertise in making decisions and confronting uncertainty. Individual
knowledge assessment is of great importance in particular to enable organisations to
understand the dynamics of knowledge, and hence conduct proper human capital
management based on the organisation’s knowledge stocks and flows. The MinK
framework is developed to provide managers with a holistic knowledge-based view of
their organisation’s human resources. This shall, in return, allow effective KM decision
making on both that strategic and the operational level. By serving this purpose, MinK
answers the main research questions of this study and achieves its ultimate objective of
developing a comprehensive individual knowledge assessment framework that can
support managerial judgement. Initial results of the preliminary implementation suggest
that MinK provides multidimensional insights of individual employees who contribute
in the assessment. Drawing a vivid picture of their contribution to value creation can be
used to reorganise the knowledge stocks in the organisation. The significant interest in
individual knowledge assessment that was collated in the various episodes of interaction
with industry managers shows the potential of the MinK framework in contributing to
organisational effectiveness. While MinK can be typically used alongside other tools,
the industry feedback received to-date indicates that it is a valuable addition to the
managerial decision support toolbox. Accordingly, initial steps have been taken towards
the commercialisation of the MinK framework and its web system as a new licensed
product that can address the assessment of individual knowledge. The contributions of
this research to the KM domain are outlined as follows:
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7.2 Research Contributions
Design of an integrated and applied individual knowledge assessment
framework (MinK Framework)
Key components of the framework design include:
•

Theory-based conceptual model that delineates the critical contribution of
individuals in the organisational knowledge environment and their cardinal roles
in knowledge creation, dissemination and application.

•

Four dimensional scorecard of ten individual knowledge indicators (constructs)
assesses knowledge stocks, knowledge flows, knowledge application, and
knowledge market value. IKIs are identified by aligning the findings of
exploratory interviews of senior managers with the extant KM literature.

•

Validation of knowledge assessment constructs was completed using a large
scale survey conducted across 1500 companies with a completion rate of over 30
percent. Results have demonstrated high levels of agreement among respondents
on the validity of MinK constructs as relevant indicators of individual
knowledge.

•

Adaptable firm-specific measures embed flexibility into the framework. This
allows the customisation of metrics to match the organisation’s goals in its
business context.

•

Integrating a 360-degree approach in the MinK framework has added depth to
the knowledge appraisal exercise. It provides a multi-perspective view of each
individual, minimises rater bias, and gives employees an opportunity to evaluate
their own knowledge.
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Development of an individual knowledge formula to calculate the IK-Index.

This formula has unique characteristics such as:
•

Integration of Multi-Criteria Decision Analysis (MCDA) techniques including
the Analytical Hierarchy Process (AHP) and the Weight Sum Model (WSM) in
order to consolidate relevant information into a single numerical index.

•

AHP helps decision makers to assign weights heuristically to different
knowledge assessment constructs by answering simple pairwise comparison
questions regarding the relative importance of every two IKIs.

•

Inclusion of a dedicated parameter - the Willingness Coefficient - to denote
individual motivation to share knowledge. Practitioners and researchers agree on
the importance of willingness to share knowledge as a key determinant of the
value that a firm can derive from the knowledge of its employees.

•

Dynamic allocation of weights to constructs and metrics creates flexibility. It
also allows managers to adjust the formula according to their organisation’s
requirements and goals.

•

Although 360-degree feedback typically has four appraisers (self, manager, peer
and subordinate), the formula allows organisations to have a higher or lower
number as it requires. Each appraiser has a weight assigned in order to denote
their relative contribution to the IK-Index.

•

Parameters and weights can be continuously improved to enhance the accuracy
of the index, making the IK-Index a self-correcting index.
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Automation of knowledge assessment process using the MinK Web System
Features of the web platform include:
•

Full automation of the MinK individual knowledge assessment process. This
includes data collection, data analysis, computation of IK-Index and report
generation.

•

Web-based design with user-friendly interface enables system accessibility
online using any web browser on the computer or on any electronic device (i.e.
mobile phone, tablet, ..etc). No pre-installation of any software on these devices
is required.

•

Extensive Metrics Bank stores a wide range of metrics harvested from previous
projects to help organisations in creating their own metric sets.

•

Compatibility of inputs and outputs with popular file formats to facilitate
usability. Data entry takes place either through electronic forms, or by importing
Excel spreadsheets directly into the database. Outputs are also generated in the
Excel or PDF formats which are compatible with all computer and mobile
operating systems.

•

Advanced technology to ensure the efficiency and security of the appraisal
process. Using predefined rules and inputs, the computational engine processes
assessment data and calculates the IK-Index. Object-oriented architecture
ensures scalability and empowers the system to serve large number of users
without delays. Moreover, the Model-View-Control (MVC) enhances system
performance by the segregation of the interface layer and the data layer.
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•

Smart deep learning module is developed to utilise advanced predictive analytics
algorithms for the recommendation on parameter weights. The intelligent-based
module will also mine historical data and continue to learn using organisation
profiles. .

New five-fold taxonomic framework of the KM literature
While every research project starts by reviewing the relevant literature, the literature
review conducted for this study had two distinctive characteristics: (a) the review
initially covered the KM landscape at large extensively before focusing on the area of
knowledge assessment, and (b) the review proposed a taxonomy for research in KM that
identifies five main streams of KM publications and their corresponding subcategories.

The review is published in the Journal of Knowledge Management and has been
acknowledged by the academic community of KM. It received the publisher’s award for
academic excellence in 2013. The article is cited over 25 times and has been
downloaded more than 3500 times to date.
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7.3 Limitations and Future Work
While the outcomes of this study make important contributions to the KM field, their
managerial implications are limited to the findings of a single case study. Future work
should thus incorporate further implementation projects of MinK in different
organisational contexts. The multiplicity of case studies will help to learn more about
MinK implementation challenges and would provide guidance to future users. Studying
more cases will also enhance the track record of MinK and provide confidence for
organisations to embrace the concepts behind the framework.

Other promising avenues for future research include:

•

Generalisability of MinK
The absence of statistical correlations of construct questionnaire ratings with
organisational attribute variables, and the embedded customisability of MinK,
both suggest that the framework is equally applicable in different kinds of
organisations. However, more cross-sectoral research is required to confirm the
generalisability of the MinK framework. Moreover, to facilitate the
implementation of the framework, a natural extension to this work is the
development of pre-customised industry-specific variants of MinK that are
predesigned to address the intricate characteristics of a particular sector,
especially with regards to selection of metrics and allocation of weights. The
PharmaMinK project - currently underway - is an example of such an initiative
which aims to develop an individual knowledge assessment tool tailored for the
pharmaceutical industry.
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•

Willingness Construct
Within the attitudinal dimension of the MinK framework, willingness to share
knowledge is assessed holistically based on a single overall judgement by each
appraiser denoted by the Willingness Score (WLscore) and the Willingness
Coefficient (WLcof). Although the WLcof##provides a useful indicator, it does not
clarify why each individual is willing (or unwilling) to share their knowledge;
nor does it suggest what actions should be taken to encourage knowledge
sharing. Deeper investigation of the willingness construct is thus required to
identify sub-constructs that affect knowledge sharing motivation. Determining
individual and organisational variables that influence willingness to share
knowledge will not only provide a more accurate assessment of willingness
levels through the assessment of such variables, but it also would apprise
executives of factors they can consider if they wish to improve knowledge
sharing within their organisations.

•

Other MCDA Techniques
Another direction of potential work is the re-engineering of the IK-formula by
testing other mathematical techniques. This involves experimenting with MCDA
methods other than AHP and WSM, and investigating the integration of Fuzzy
Theory (Zadeh, 1968) into the equation to better address the intangible nature of
knowledge and its assessment.

•

Web System Enhancement
A number of updates are planned for the MinK Web System to improve its
usability prior to its commercialisation as a new 360-degree knowledge
appraisal solution. Enhancements include addition of a dynamic MCDA module
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to manage weight allocation based on input from decision makers, integration of
an Application Program Interface (API) to enable data exchange with other
software solutions and social media platforms, and the development of native
MinK mobile applications for Apple iOS and Android devices.

7.4 Concluding Remarks
“Knowledge is what the knower knows” is a simple statement by Fahey and Prusak
(1998) which signifies the subjectivist epistemology emphasised in this study. It offers
an alternative approach to the common IT-oriented research which attempted to manage
knowledge as an object in isolation of knowers, often failing to deliver robust results
(Spender, 2015). This thesis thus advocated a people-centric KM approach that places
the individual knowledge holder at the core of KM activity, and suggests that effective
KM is essentially effective management of knowledge workers. By envisaging
knowledge as a personal and humanistic concept, the starting point of knowledge
management ultimately becomes knower management. The MinK framework
contributes to this thinking by simply helping organisations to know their knowers.
Only when an organisation is able to identify those who create, share and apply
knowledge would it be capable of designing systems and processes that drive
knowledge flows, leverage knowledge stocks, and mitigate the risks of knowledge loss.

“To know what you know and what you do not know,
that is true knowledge.”
Confucius
___
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A total of five publications spawned from this research; two journal articles, two
conference papers, and one conference poster presentation. A sixth publication is
currently under review as listed below:
•

Ragab, M.A.F., & Arisha, A. (2013) Knowledge management and measurement:
a critical review. Journal of Knowledge Management, 17(6), 873-901.

•

Ragab, M.A.F., & Arisha, A. (2013) The MinK Framework: Developing Metrics
for the Measurement of Individual Knowledge. KIM2013 Knowledge &
Information Management Conference, Coventry, UK. The Operational Research
Society.

•

Ragab, M.A.F., & Arisha, A. (2013) The MinK framework: towards measuring
individual knowledge. Knowledge Management Research & Practice.

•

Ragab, M.A.F., & Arisha, A. (2014) The MinK Framework: Investigating
Individual Knowledge Indicators. International Forum on Knowledge Assets
Dynamics (IFKAD). Matera, Italy.

•

Ragab, M.A.F., & Arisha, A. (2015) The MinK Framework: Individual
Knowledge Assessment. Poster presented at the Knowledge Management
Dublin. Dublin, Ireland.*

•

Ragab, M.A.F., & Arisha, A. The MinK Index: Prioritisation of Individual
Knowledge Assessment using MCDA. Manuscript submitted to Information
Technology & People.
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Skandia Navigator (Edvinsson and Malone, 1997)
Customer focus
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

Market share
Number of customers
Annual sales/customer
Customers lost
Average duration of customer relationship
Average customer size
Customer rating
Customer visits to the company and the number of customer hits to the
company website
Days spent visiting customers
Customers/employees
Revenue generating staff
Average time from customer contact to sales response
Ratio of sales contact to sales closed
Satisfied customer index e.g. customer contact/support/service through
electronic means, number of items of merchandise returned, number of refunds
made, etc.
IT investment per sales person (and perhaps dollars used in advertisement and
their effectiveness)
IT investment/service and support employee
IT literacy of customers
Support expense/customer
Service expense/customer/year
Service expense/customer/contact
Telephone electronic accessibility
Rate of repeat customers
Points of sale
Number of internal IT customers
Number of external IT customers
Number of contracts/IT-employees
Customers IT Literacy

Process focus:
•
•
•
•
•
•
•
•
•
•
•
•
•

Administrative expense/total revenues
Cost of administrative error/management revenues
Processing time, out payments.
Contracts filed without error
Function points/employee-month
PCs and laptops/employee
Network capability/employee
Administrative expense/employee
IT expense/employee
IT expense/administrative expense
Administrative expense/gross premium
IT capacity (CPU and DASD)
Change in IT inventory
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Corporate quality performance e.g. ISO 9000
Corporate performance/quality goal
Discontinued IT inventory/IT inventory
Orphan IT inventory/It inventory
IT capacity/employee
IT performance per employee
Administrative expense/managed assets
Total yield compared with index
Employees working at home/total employees
Contracts/employee
Cost of IT inventory less than two years old/increase in revenues
Cost of IT inventory less than two years old/increase in profits
Value of IT inventory discontinued by manufacturers
Replacement cost of IT inventory (including incompatible software) discontinued
by manufacturers
Contribution of IT inventory less than two years old to quality goal

Renewal and Development focus:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Competence development expense/employee
Satisfied employee index
Relationship investment/customer
Share of training hours
Share of development hours
Opportunity share
R&D expense/administrative expense
Training expense/employee
Training expense/administrative expense
Business development expense/administrative expense
Share of employees under age 40
IT development expense/IT expense
IT expenses on training/IT expense
R&D resources/total resources
Customer opportunity base captured
Average customer age; education; income
Average customer duration with company in months
Educational investment/customer
Direct communications to customer/year
Non-product related expense/customer/year
New markets development investments
Structural capital development investment
Value of EDI systems
Capacity of EDI systems
Upgrade of EDI systems
Ratio of new products (less than two years) to full company product family
R&D invested in basic research
R&D invested in product design
R&D invested in applications
Investment in new product support and training
Average age of company patents
Patents pending/software/data/databases developed
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Marketing expense/product line
Share of ‘method and technology’ hours (%)
Average customer purchases/year
Investment in new customer service/support/training programs
Average contacts by customer/year
Investment in competitive intelligence programs
Investment in strategic partner development
Company products (or components) designed by partners
Percentage of customer training, service and support provided by partners
Common training programs of company and partners
New products currently in development
Company historic rate of new products reaching market
Number of company patents
Value of company’s management information system
Capacity
Upgrades
Contribution of MIS to corporate revenues
Value of company’s engineering design system
Capacity
Upgrades
Contribution of engineering design system to corporate revenues
Value of corporate sales engineering system
Upgrades
Capacity
Value of Process control system
Capacity
Upgrades
Contribution of process control system to corporate revenues
Value of corporate communications network
Capacity
Upgrades
Contribution of corporate communications network to corporate revenues

Human focus
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Leadership index
Motivation index
Empowerment index
Number of employees/employee shares of the company (percent shares owned
by employees, program for employees to buy company shares, etc.)
Employee turnover
Average years of service with company
Number of managers
Number of female managers
Time in training (Days/Year)
IT literacy of staff
Number of full-time permanent employees
Average age of full-time permanent employees
Average years with company of full-time permanent employees
Annual turnover of full time permanent employees
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•
•
•
•
•
•
•
•
•
•
•

Per capita annual cost of training, communication and support programs for full
time permanent employees
Full time or permanent employees who spend 50 percent of work hours at a
corporate facility
Number of full-time temporary employees, average years with company of fulltime temporary employees
Per capita annual cost of training, communication and support programs for full
time temporary employees
Number of part-time employees or non full-time contractors, average duration of
contract
Company managers with advanced degrees; business, science, engineering,
liberal arts etc.
Managers assigned to full-time permanent employees
Assigned to full-time employees who spend less than 50 percent of work hours
at a corporate facility
Assigned to part time employees and non full-time contractors
Per capita annual cost of training, communication, and support programs for
part time employees and non full time contractors
Percentage of company managers of different nationality than the company
registry

Intangible Assets Monitor (Sveiby, 1997a, 1993)
Competence
Indicators of efficiency
•
•
•

Proportion of professionals in the company
The leverage effect
Value added per professional

Indicators of stability
•
•
•
•

Average age
Seniority
Relative Pay position
Professional turnover rate

Indicators of growth/Renewal
•
•
•
•
•
•

Number of years in the profession
Level of education
Training & education costs
Grading – ‘A better way to awarding grades’
Turnover
Competence enhancing customers

309

APPENDIX
Internal Structure
Indicators of growth/Renewal
•
•
•

Investment in the internal structure
Investment in information processing systems
Customers contributing to the internal structure

Indicators of efficiency
•
•
•

Proportion of support staff
Sales per support staff
Values and attitude measurement

Indicators of stability
•
•
•

Age of the organization
Support staff turnover
The ‘’Rookie ratio’’

External Structure
Indicators of growth/Renewal
•
•

Profitability per customer
Organic growth

Indicators of efficiency
•
•
•

Satisfied customers index
Win/Loss index
Sales per customer

Indicators of stability
•
•
•
•

Proportion of big customers
Age structure
Devoted customers ratio
Frequency of repeat orders

HC measures most used by consulting companies (Phillips, 2003)
First Tier Measures
•
•
•

Innovation and Creativity
Employee Satisfaction/ Attitudes
Organizational Commitment/ Engagement
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•
•
•
•
•
•
•
•

Turnover/Retention
Tenure
HR Investment
Experience
Learning
Competencies
Educational Level
Leadership Productivity

Second Tier Human Capital Measures
•
•
•
•
•
•

Workforce Profile
Work Life Balance
Compensation/Total Operating Costs
Employee Benefits/Total Operating Costs
Job Creation
Recruitment Success

Modified Intangible Assets Monitor (Petty and Guthrie, 2000)
Human Capital
•
•
•
•
•
•
•
•
•

Know-how
Education
Vocational qualification
Work-related knowledge
Work-related competencies
Entrepreneurial spirit
Innovativeness
Proactive and reactive abilities
Changeability

Relational Capital
•
•
•
•
•
•
•
•

Brands Customers
Customer loyalty
Company names
Distribution channels
Business collaborations
Licensing agreements
Favourable contracts
Franchising agreements

Structural Capital
•
•
•
•

Patents Copyrights
Trademarks
Management philosophy
Corporate culture
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•
•
•
•

Management processes
Information systems
Networking systems
Financial relations

IC Index (Roos et al., 1998)
Human capital (competence, attitude, intellectual agility)
•
•
•
•
•
•
•
•
•
•
•
•

Percent of employees with advanced degrees
IT literacy
Hours of training per employee
Average duration of employment
Hours spent in debriefing
Hours spent by senior staff explaining strategy and action (overlap expertise)
Leadership index
Motivation index
Savings from implemented employee suggestions
New solutions/products/processes suggested
Background variety index (Individual and group level)
Company diversification index

Structural capital (Relationships, organization, renewal and development):
•
•
•
•
•
•
•
•
•
•
•
•

Percent of supplier/customer business accounted for
Length of relationship
Partner satisfaction index
Customer retention
Administrative expenses/total revenues
Revenues from patents/software/data/databases, etc.
Processes completed without error
Cycle/process times
Percentage of business from new products
Training effort – expense(employee, hours/employee)
Renewal expenses/operating expenses
New patents/Software, etc. filed

ICM Group Study (quoted in (Bose, 2004))
Value extraction
•
•
•
•
•
•
•

Profits resulting from new business operations
Return on net asset value
Total assets
Revenue resulting from new business operations
Market value
Patents pending
Return on net assets resulting from new business operations
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Customer capital
•
•
•
•
•
•
•
•

Market share
Customer rating
Satisfied customer index
Number of new customers/markets/leads, etc.
Annual sales/customer
Average customer size
Average time from customer contact to sales response
Ratio of sales contacts to sales closed

Structural capital
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Administrative expenses/total revenues
Processing time, out payments.
Computers/employees
Contracts filed without error
Corporate quality performance
Investment in IT
Value creation
Training expense/employee
Average customer duration with the company (months)
R&D invested in basic research
R&D invested in product design
Investment in new product support and training
Satisfied employee index
Relationship investment/customer
Training expense/administrative expense
R&D invested in applications

Human capital
•
•
•
•
•
•
•
•
•
•
•

Average years of service in the company
Number of employees
Number of managers
Revenues/employee
Employee Turnover
Number of female managers
Profits/employee
Average age of employees
Number of exempt full-time employees
Average age of exempt full-time employees
Percent of company managers with advanced degrees

Human Capital Monitor (Mayo, 2001)
•

Capability: Knowledge, skills, experience and useful networks. Includes:
o Attitudes
o Values
o Business & Professional Know-how
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o
o

o

Personal Behaviours
Network of contacts (know-who)
! Extent of network
! Variety of contacts
! Quality & relevance of relationships
Qualifications and Experience
! Experience (time spent/scope & stretch/parameters of size)
! Education

•

Potential to grow and contribute to a higher value.

•

Contribution to stakeholder value.

•

Alignment to organisational values.

Canadian Management Accountant’s report (1999) on measuring knowledge
assets (reported by (Bose, 2004))
•
•
•
•
•
•
•
•
•
•
•
•
•

Number of new products
Number of new customers
Success ratio by dollars
Percentage of customer business
Productivity index
Number of processes reviewed
Number of processes changed
Percentage rated accepted at first review
Ratio of temporary/total employment
Number of patents filed
Number of ideas implemented from the suggestion box
Traditional quality indicators
ISO and customer satisfaction

Commonly used HC measures (Baron, 2011)
Acquisition
•
•
•
•
•
•
•
•
•
•
•
•

Time taken to recruit
Strength of brand recognition
Number of applications in response to advertising
Number of unsolicited applications
Time taken for new employees to reach optimum competence levels
Number of difficult to fill posts
Feedback from recruiters on ease of use of selection tools
Data from equal opportunities monitoring
Time taken to recruit
Resources adequate for optimum customer service
Successfully attracting high-calibre applicants
Organization not experiencing significant skills shortages
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Development/ talent management
•
•
•
•
•
•
•
•

Training spend/days training provided
Number of names appearing against roles for succession planning
Number of individuals on development programs or acquiring professional
qualifications
Results of skills audits
Identified skills gaps
Feedback from training
Can demonstrate agility and capability to cope with changing circumstances
Can demonstrate that new knowledge is being acquired and embedded

Reward
•
•
•
•

Numbers achieving performance-related bonus or increments
Comparability or reward package with other employers
Satisfaction with reward
Compensation tied to business success

Retention
•
•
•
•
•
•

Turnover/attrition rates
Number of people with transferable skills
Percentage of staff with an active development plan
Number of internal promotions
Can demonstrate effective talent planning including succession planning
Can demonstrate that the organization is successfully retaining vital skills

Exiting
•
•
•

Feedback from exit interviews
Demographic issues effectively managed
Vital skills and knowledge effectively retained

Motivation
•
•
•
•

Engagement scores
Absence rates
Organization able to track the relationships between engagement, and
commitment and effort
Organization understands and demonstrates the impact of high engagement on
business factors such as customer retention.

Performance
•
•
•

Numbers achieving high performance ratings
Numbers of instances of poor performance dealt with
Accident rates
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•
•
•

Numbers achieving objectives
Organizational capability
Ability to innovate

Human Capital Measurement Indicators by (Bozbura et al., 2007)
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

1: total HR investments/revenue;
2: absenteeism rate;
3: measures of cycle time for key HR processes;
4: percentage of employee development plans completed;
5: percentage of payroll spent on training;
6: employees’ satisfaction Index;
7: employees’ cooperation rate in teams;
8: succession rate of training programs;
9: percentage of employees with access to appropriate training and
development opportunities;
10: eagerness to source sharing;
11: creating results by using knowledge;
12: freely expressing the opinions
13: employees’ performance rating;
14: internal relationship index;
15: employees’ skills index;
16: mean efficient experience year of managers;
17: sharing and reporting knowledge;
18: time needed to orient new employees
19: time to fill an open position
20: percentage of correct entries on HR information systems.

IC Metrics proposed by (Liebowitz and Suen, 2000)
•
•
•

•
•
•
•

•

•

The number of new colleague to colleague relationships spawned
The reuse rate of frequently accessed/reused knowledge.
The capture of key expertise in an online way (i.e. the number of key concepts
that are converted from tacit to explicit knowledge in the knowledge repositories
and used by members of the organization).
The dissemination of knowledge sharing (i.e. distribution of knowledge) to
appropriate individuals.
The number of knowledge sharing proficiencies gained
The number of new ideas generating innovative products or services.
The number of lessons learned and best practices applied to create valueadded (i.e. decreased proposal writing/development time, increased customer
loyalty and satisfaction, etc.).
(The number of patents/trademarks produced + number of articles or books
written + number of talks given at conferences or workshops or trade
shows)/number of employees
(Professional development/training dollars + R&D Budget dollars + Independent
R&D dollars)/number of employees
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•
•
•

The number of ``serious'' anecdotes presented about the value of the
organization's knowledge management systems
The number of ``apprentices'' that one mentors, and the success of these
apprentices as they mature in the organisation.
Interactions with academicians, consultants, and advisors.

Value Chain Scoreboard (Lev, 2001; Lev and Daum, 2004)
Discovery and Learning

Implementation

1. Internal Renewal
• Research and
Development
• Work force training and
development
• Organisational capital,
processes

4. Intellectual Property
• Patents, trademarks
and copyright
• Licensing
agreements
• Coded know-how

2. Acquired capabilities
• Technology purchase
• Spillover utilisation
• Capital Expenditures

3. Networking
• Research and
development alliances
and joint ventures
• Supplier and customer
integration
• Communities of
practice

5. Technological
Feasibility
• Clinical tests, food
and drug
administration
• Beta tests, working
pilots
• First mover

6. Internet
• Threshold traffic
• On-line purchase
• Major internet
alliances
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Commercialisation
7. Customers
• Marketing alliances
• Brand values
• Customer churn and
value
• On-line sales
8. Performance
• Revenues, earnings
and market share
• Innovation revenues
• Patent and know-how
royalties
• Intangible-based
earnings
9. Growth prospect
• Product pipeline dates
• Expected efficiency
savings
• Planned initiatives
• Expected break even
and cash burn rate

APPENDIX
Review of IC Components by (Cricelli et al., 2014)
IC Categories

IC Components

Human
Capital

Changeability motivation, competencies, creativity, education/training,
employee competence, employee demographics, employee
engagement, employee information, employee loyalty, employee
satisfaction, emotional intelligence, entrepreneurial spirit, experience,
flexibility, formal relationship, human-centred assets, identity of
individual,
influencing
behaviour,
informal
relationships,
innovativeness, know-how, knowledge and skills, learning and
development, learning capacity, loyalty, management skills,
managerial work, proactive and reactive abilities, satisfaction,
vocational
qualification,
workforce
training,
work-related
competencies, work-related experience, work-related knowledge.

Structural
Capital

Cross-functional teams, culture, enterprise intelligence, information
systems, infrastructure assets (management philosophy, corporate
culture, management processes, information systems), infrastructured assets, intellectual property (patents, copyrights,
trademarks, data and information, codified knowledge, trade secrets),
internal collaboration and projects, leveraging technology, location
capital,
management
philosophy,
management
processes,
organizational culture (corporate values, social capital, management
philosophy), organizational structure, organizational learning,
organizational
practices,
personal
relationships,
process
product/service technology, process and routines (formal processes,
tacit/informal routines, management processes), research and
development, technology, service/product quality, statutory-based
assets, start-up capital, strategy, structural resources .

Relational
Capital

Advertising, alliances and partnerships, brand image, brand value,
business collaborations, community relations, company names,
competitors, consumer trust, contribution to licensee, contribution to
spin-off, corporate reputation, customer capital, customer loyalty,
customer relations, customer retention rate, customer satisfaction,
customers, distributing contracts, distribution agreements, distribution
channels, favourable contracts, financial relations, franchising
agreements,
joint
ventures,
licensing
agreements,
licensing/franchising,
market
assets,
networking
systems,
partnerships, partnerships, payments on account, royalty revenue,
social networks, supplier relations, trust.

318

APPENDIX
IC Measurement model by (Chen et al., 2004)
Human Capital
Employees’
competence

•
•
•
•
•
•
•

Employees’ attitude

•
•
•
•

Employees’ creativity

•
•

Strategic leadership of the
management
Qualities of the employees
Learning ability of the employees
Efficiency of employee training
The employees’ ability to
participate in policy making and
management
Training of key technical and
managerial employees
Identification with corporate values
Satisfaction degree
Employees’ turnover rate
Employees’ average serviceable
life
Employee’s creative ability
Income on employees’ original
ideas

Structural capital
Corporate culture

•
•

Organizational
structure

•
•
•

Organizational learning

•
•

Operation process

Information system

•
•
•
•
•
•

Construction of company’s culture
Employee’s identification with
company’s perspective
Clarification of relationship among
authority, responsibility and
benefit
Validity of enterprise controlling
system
Construction and utilization of inner
information net
Construction and utilization of
company repository
Business process period
Product quality level
Corporate operating efficiency
Mutual support and cooperation
between employees
Availability of enterprise information
Share of knowledge

Innovation capital
Innovation
achievements

•
•
•
•

Average quantity of patents of
employees
Percentage of new developed
product sales in total sales (the last
three years)
Numbers of new developed
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Innovation mechanism

•
•
•
•
•
•

Innovation culture

•
•
•
•

technologies (the last three years)
Percentage of R&D investment in
total sales
Quality and quantity of R&D
employees
Interface cooperation between
R&D, manufacture and market
departments in innovation
Cooperation with external
innovation force
Management ability of innovation
projects
Incentives for innovative employees
Corporate culture’s support and
encouragement to employees’
innovation
High management support to
innovation

Customer capital
Basic marketing
capability

•
•
•

Market intensity

Customer loyalty indices

•
•
•
•
•
•
•
•
•

Construction and utilization of the
customer database
Customer service capability
Identifying ability of customer’s
needs
Market share
Market potential
Unit sales to customer
Brand and trademark reputation
Construction of sales channel
Customer satisfaction
Customer complaint
Customer outflow
Investment on customer
relationship
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MINK%WEB%SYSTEM%
USER%GUIDE%
Introduction%
MinK% is% an% innovative% system% that% empowers% organisations% in% managing% their%
knowledge%by%providing%an%integrated%assessment%platform.%
%
Browser%Settings:%%
Cookies%%
A%cookie%is%a%file%that%is%sent%from%a%website%to%store%information%about%users%and%their%
preferences.% MinK% uses% session% cookies% to% customise% the% application% based% on% the%
user’s% previous% actions.% To% function% correctly,% the% user’s% browser% must% have% session%
cookies%enabled.%They%are%usually%enabled%in%the%browser’s%default%settings.%
%
JavaScript%%
JavaScript% is% a% programming% language% used% to% create% specific% site% functionality.%
JavaScript% must% be% enabled% for% the% application% to% function% correctly.% Java% is% usually%
enabled%in%the%browser’s%default%settings.%
%
Cascading%Style%Sheets%(CSS)%%
CSS% controls% the% appearance% of% a% Web% page% (i.e.% positioning,% font,% font% size,% and%
colour).% MinK% uses% CSS% to% control% the% appearance% of% each% item% on% a% page% and% to%
enhance% system% performance.% CSS% must% be% enabled% for% the% application% to% function%
properly.%CSS%is%usually%enabled%in%the%browser’s%default%settings.%
%
Authorised%Use%Permission%
Only%users%with%user%roles%that%have%permission%to%view%or%edit%application%pages%are%
allowed%to%log%into%MinK.%
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!
!
!

Logging%In%
%
1. To%access%the%Mink%Web%System,%enter%the%following%URL%into%the%web%browser:%
http://www.minkindex.com/login%%
2. Enter%your%username%and%password.%Password%is%case%sensitive.%
3. Click%on%the%login%button.%

323

APPENDIX

%
%
Menu%Items%
%
The%system’s%menu%consists%of%three%tabs:%
" Framework%Management%
This% tab% consists% of% pages% that% are% used% to%
define%new%indicators,%metrics%and%templates.%
%
%
" Implementation%Management%
Pages% that% allow% the% system% administrator% to%
define% organisations% for% which% evaluation%
templates% will% be% applied,% and% their% associated%
departments.%
%
" Individual%Data%
This% page% defines% employees% and% their%
assessment% relationships% in% a% selected%
organisation.%
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1. Framework%Management%
I. Indicators%Definition%%
This%page%allows%the%user%to:%
! View% all% defined% indicators% (IKIs),% user% can% change% the% alphabetical%
order%(aTz%or%zTa)%by%clicking%on%the%top%of%the%“Indicators”%column.%
! Edit%Indicator%data%by%clicking%on%
icon.%
! Delete%a%certain%indicator%by%clicking%on%the% %icon.%
! Add%a%new%Indicator%by%clicking%on%“Insert%New%Indicator”%button.%

!
!

Adding% new% indicator% only% requires% 2% fields,% Indicator% Name% and%
Indicator%Guide.%
Indicator% Guide:% a% field% that% includes% instructions% which% would%
appear%to%the%user%while%rating%this%indicator.%
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II. Metric%Definition%
This%page%allows%the%user%to:%
! Display% all% added% metrics% in% the% Metrics% Bank% according% to% the%
selected%Indicator.%
! Edit% %or%delete %any%of%the%retrieved%metrics.%
! Add%new%metric%by%clicking%on%“Insert%New%Metric”%button.%
! Export%a%list%of%all%added%metrics%to%an%Excel%file%by%clicking%on%“Export%
Metrics”%button.%

Adding%a%new%Metric:%
! The%user%has%to%select%an%overarching%indicator%for%the%metric.%
! The%user%also%has%to%choose%at%least%one%checkbox%from%the%“Directed%
To”%check%list.%
! Adding%a%note%is%optional%

%
%
%
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III. Template%Definition%
This%page%allows%the%user%to:%
! Display%all%added%templates.%
! Edit% %or%delete %any%of%the%retrieved%templates.%
! Add%new%template%by%clicking%on%“Insert%New%Template”%button.%

%%%%%%%Adding%a%new%Template:%
!
!

User%defines%the%template’s%required%name.%
User%has%to%choose%at%least%one%checkbox%from%the%“Metrics”%check%
list.%

%
%
%
%
%
%
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2. Implementation%Management%
I. Organisation%Definition%%
This%page%allows%the%user%to:%
! View%all%organisation%defined%in%the%system.%
! Edit% %or%delete %any%of%the%retrieved%organisations.%
! Define%a%new%organization%by%clicking%on%“Insert%a%new%organization”%
button.%

To%add%a%new%organization:%
! Define%the%name%of%the%organisation.%
! Enter% data% of% company’s% HR% Administrator.% This% will% automatically%
create%a%user%account%for%the%HR%Admin.%

%
%
%
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II. Department%Definition%%
This%page%allows%the%user%to:%
! View% all% departments% defined% in% the% system% for% each% defined%
organisation.%
! Edit% %or%delete %any%of%the%retrieved%departments.%
! Define%a%new%department%by%clicking%on%“Insert%a%new%department”%
button.%

Add%a%new%Department:%
! Select% an% organisation% from% the% list% of% organisations% defined% in% the%
system.%
! Enter%the%name%of%the%department%
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III. Job%Definition%
This%page%allows%the%user%to:%
! View%all%jobs%defined%in%the%system%for%each%defined%organisation.%
! Edit% %or%delete %any%of%the%retrieved%jobs.%
! Define%a%new%job%title%by%clicking%on%“Insert%a%new%Job”%button.%

Add%a%new%job:%
! Select% an% organisation% from% the% list% of% organisations% defined% in% the%
system.%
! Enter%the%job%title%in%the%“name”%field.%

%
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IV. Project%Definition%
This%page%allows%the%user%to:%
! View%all%projects%defined%in%the%system.%
! Project% name/session% name% is% displayed% with% the% name% of% the%
template%used%in%the%project.%
! Edit% %any%of%the%retrieved%projects.%
! The% %sign%indicates%that%all%emails%for%this%project%have%been%sent%
successfully.%
! Define%a%new%project%by%clicking%on%“Insert%a%new%project”%button.%

Creating%a%new%project:%
! Insert%the%name%for%the%project%along%with%brief%description.%
! Select% the% organisation,% department% and% template% to% be% applied% in%
that%project.%
! Define%the%required%due%dates%for%the%completion%of%the%assessment.%
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V. Project%Progress%
This%page%allows%the%user%to:%
! View%all%projects%defined%in%the%system%and%monitoring%the%progress%
of% each% one% by% selecting% the% organisation,% project% name% and% the%
department.%
! Press%the% %icon%to%send%reminder%mails.%
! The% %sign%indicates%that%the%appraisal%has%been%completed,%while%
the% %sign% means% it% is% still% pending.% The% %sign% indicates% that% the%
appraisal% relationship% does% no% exist% e.g.% individuals% that% have% no%
subordinates.%

%
Sending%mails:%
! Press%the% %icon.%Appraiser%who%did%not%yet%complete%the%appraisal%
forms%are%selected%by%default.%
! Modify%selection%as%required,%then%click%the%“Send’%button.%
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VI. User%Definition%
This%page%allows%the%user%to:%
! View%all%users%defined%in%the%system.%
! Edit% %any%of%the%retrieved%users’%data.%
! Delete% %any%of%the%retrieved%users.%
! Define%a%new%user%by%clicking%on%“Insert%a%new%user”%button.%

Define%a%new%user:%
! Insert%the%first%and%last%name%for%the%user.%
! Insert%the%user’s%email%and%select%the%required%role.%
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VII. Project%ResultsU%Evaluation%Summary%
This%page%allows%the%user%to:%
! View% evaluation% results% by% selecting% a% specific% organisation% and% a%
specific%project.%
! Selecting%a%department%is%optional.%
! The%“search%name”%field%includes%autoTcomplete%support%to%facilitate%
the%search%process.%
! The% complete% set% of% results% is% downloaded% by% clicking% on% the% “Get%
Summary”%button.%

!

%
If% the% “Search”% button% is% clicked% without% selecting% an% employee%
name,% a% pop% up% window% with% search% results% will% appear% and% will%
display%all%assessment%summaries%for%the%selected%organisation%and%
project%name.%
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3. Individual%Data%
I. Individual%Definition%U%Employees%
This%page%allows%the%user%to:%
! View% all% employees% defined% in% the% system% for% each% defined%
organisation.%
! Edit% %or%delete %any%of%the%retrieved%employees.%
! Enter% the% data% of% a% new% employee% by% clicking% on% “Insert% a% new%
Employee”%button.%
! Import% employee% data% from% an% Excel% sheet% by% clicking% on% the%
“Import%Employees”%button.%
! Download% an% excel% sheet% containing% a% relationship% matrix% for%
employees%by%clicking%on%“View%Employees’%Relationship”%button.%
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To%add%a%new%employee%manually%T%first%tab:%
! Insert% the% employee’s% basic% data% in% the% first% tab% in% the% employee%
form%page.%
! First%name,%last%name,%email%address,%organisation,%department%and%
job%title%are%all%required%fields.%

To%add%a%new%employee%manually%T%second%tab:%
! Enter% the% employees% assessment% relationships% by% selecting% his/her%
appraisers%in%the%second%tab%of%the%employee%form%page.%
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Subject: Your Input is very valuable
Dear [Title]. [Last NAME],
I hope this email finds you very well.
I am a researcher in 3S Group (DIT, Ireland) working with Dr. Amr Arisha. On behalf of
the group, I would kindly like to invite you to participate in a study conducted as part of
a research project by answering a brief questionnaire. The objective of the project is to
develop a model through which individual knowledge can be assessed to help
managers to identify knowledgeable individuals within their organisations. This in return
will improve their abilities to manage knowledge more effectively and reduce
knowledge loss risks.
As a senior manager and a decision maker in your organisation, your participation will
add great value to our research. Your response will remain completely anonymous as
none of your personal information will be required at any stage of the questionnaire.
The questionnaire is designed in a user-friendly manner and will not require more than
15 minutes to complete. To begin the questionnaire, please click on the link below, or
copy and paste the link into your web browser. This link is unique for each participant,
so please do not forward this message.
https://www.surveymonkey.com/s.aspx?sm=q2gVg5R1uUQ1_2fXsitKWt_2fg_3d_3d
If you have any questions about the administration of the survey, please do not
hesitate to contact me. Should you be interested, we would be glad to share the
findings of this research with you once it is completed.
We highly appreciate your participation in the study.
Best Regards,
Mohamed AF Ragab, MBA
PhD Researcher, 3S Group
College of Business
Dublin Institute of Technology
Email:
mohamed.ragab@mydit.ie
mohamed.af.ragab@gmail.com
Website: www.3sgroup.ie
Note: If you do not wish to receive further emails from us, please click the link below:
https://www.surveymonkey.com/optout.aspx?sm=q2gVg5R1uUQ1_2fXsitKWt_2fg_3d_
3d
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Appendix 4: Construct Validation Electronic Questionnaire
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Appendix 5: Follow-up Email
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Subject: Gentle Reminder
Dear [Title]. [Last NAME],
This is a gentle reminder for the email sent on March 2nd to kindly ask you to
participate in a questionnaire conducted as part of our research in Knowledge
Management directed by Dr. Amr Arisha. I understand how busy you are, however,
your
participation
will
add
immense
value
to
our
research.
The questionnaire is designed in a user-friendly manner and will not require more than
15 minutes to complete. Your response will remain completely anonymous as none of
your personal information will be required at any stage of the questionnaire. To begin
the questionnaire, please click on the link below, or copy and paste the link into your
web browser. This link is unique for each participant, so please do not forward this
message.
https://www.surveymonkey.com/s.aspx?sm=WWwiUBYeRYYiUthxKplyFg_3d_3d
If you have any questions about the administration of the survey, please do not
hesitate to contact me. Should you be interested, we would be glad to share the
findings
of
this
research
with
you
once
it
is
completed.
We highly appreciate your participation in the study.
Best Regards,
Mohamed AF Ragab, MBA
PhD Researcher, 3S Group
College of Business
Dublin Institute of Technology
Email:
mohamed.ragab@mydit.ie
mohamed.af.ragab@gmail.com
Website: www.3sgroup.ie
Note: If you do not wish to receive further emails regarding this research project,
please click the following link:
https://www.surveymonkey.com/optout.aspx?sm=WWwiUBYeRYYiUthxKplyFg_3d_3d
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Peer

Mgr

Overall individual knowledge rating

5

6

5

Number of years in the company
Number of years in the function
Number of years in the industry
Relevance of experience to current job
Level of Education
Proficiency in different languages
Relevance of Education to Job
Number of technical training courses
Number of soft skills training programs
Impact of training on performance
Proficiency in Microsoft Office
Proficiency in SAP
Participation in internal meetings
Participation in external meetings
Rate of internal communications
Rate of external communications
Number of business processes used
Competence
in
using
business
processes
Extent of contacts within the company
Extent of contacts external to the
company
Relevance of contacts to job
Contact acquisition rate
Performance at work
Problem-solving ability
Rate of new ideas suggested
Rate of new ideas applied / implemented
Job Tier
Salary Scale
Willingness/motivation
to
share
knowledge with others

2
2
2
2
4
3
3
2
3
7
7
5
6
7
5
6
6

6
6
6
6
6

5
6
6
5
6
6
6
6

6

6

6

5

5

5

6

6

5

6
7
6
6
6
6

5
5
6
6
5
5

6
6
5
6
5
5
2
2

7

5

5

379

5
2
5

SO
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Name:

00 General

01 XP

02 EDU

03 TRN
04 ITL

05 BCOM

06 BPI

07 PN

08 PERF
09 C/I
10 RMN
11 WLscore

C3-20
Self

Peer

Mgr

Overall individual knowledge rating

6

5

6

Number of years in the company
Number of years in the function
Number of years in the industry
Relevance of experience to current job
Level of Education
Proficiency in different languages
Relevance of Education to Job
Number of technical training courses
Number of soft skills training programs
Impact of training on performance
Proficiency in Microsoft Office
Proficiency in SAP
Participation in internal meetings
Participation in external meetings
Rate of internal communications
Rate of external communications
Number of business processes used
Competence
in
using
business
processes
Extent of contacts within the company
Extent of contacts external to the
company
Relevance of contacts to job
Contact acquisition rate
Performance at work
Problem-solving ability
Rate of new ideas suggested
Rate of new ideas applied / implemented
Job Tier
Salary Scale
Willingness/motivation
to
share
knowledge with others

3
3
3
7
4
3
7
3
3
6
6
5
7
7
6
7
7

7
7
7
7
6

6
6
6
7
7
7
7
6

6

6

6

6

6

5

6

6

5

6
6
7
7
6
6

6
5
6
6
3
3

5
6
6
6
5
6
2
2

7

2

6

380

6
2
6

SO
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Name:

00 General

01 XP

02 EDU

03 TRN
04 ITL

05 BCOM

06 BPI

07 PN

08 PERF
09 C/I
10 RMN
11 WLscore

C3-3
Self

Peer

Mgr

Overall individual knowledge rating

5

5

4

Number of years in the company
Number of years in the function
Number of years in the industry
Relevance of experience to current job
Level of Education
Proficiency in different languages
Relevance of Education to Job
Number of technical training courses
Number of soft skills training programs
Impact of training on performance
Proficiency in Microsoft Office
Proficiency in SAP
Participation in internal meetings
Participation in external meetings
Rate of internal communications
Rate of external communications
Number of business processes used
Competence
in
using
business
processes
Extent of contacts within the company
Extent of contacts external to the
company
Relevance of contacts to job
Contact acquisition rate
Performance at work
Problem-solving ability
Rate of new ideas suggested
Rate of new ideas applied / implemented
Job Tier
Salary Scale
Willingness/motivation
to
share
knowledge with others

2
2
2
2
4
3
5
1
1
6
7
3
5
2
5
3
4

5
5
4
4
4

6
5
5
6
4
5
4
5

4

4

6

5

4

5

4

4

3

6
6
6
6
2
1

4
4
5
4
4
4

3
5
5
6
5
5
2
2

7

6

6

381

4
2
6

SO
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Name:

00 General

01 XP

02 EDU

03 TRN
04 ITL

05 BCOM

06 BPI

07 PN

08 PERF
09 C/I
10 RMN
11 WLscore

D1
Self

Peer

Mgr

Overall individual knowledge rating

6

6

5

Number of years in the company
Number of years in the function
Number of years in the industry
Relevance of experience to current job
Level of Education
Proficiency in different languages
Relevance of Education to Job
Number of technical training courses
Number of soft skills training programs
Impact of training on performance
Proficiency in Microsoft Office
Proficiency in SAP
Participation in internal meetings
Participation in external meetings
Rate of internal communications
Rate of external communications
Number of business processes used
Competence
in
using
business
processes
Extent of contacts within the company
Extent of contacts external to the
company
Relevance of contacts to job
Contact acquisition rate
Performance at work
Problem-solving ability
Rate of new ideas suggested
Rate of new ideas applied / implemented
Job Tier
Salary Scale
Willingness/motivation
to
share
knowledge with others

3
3
3
5
4
3
2
1
2
7
7
5
7
7
6
7
7

6
6
6
6
6

6
6
1
5
5
2
5
5

7

6

5

7

5

3

6

5

3

6
6
7
6
4
4

5
5
5
5
4
4

3
4
4
3
4
3
3
3

7

6

7

382

5
7
1

SO
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Name:

00 General

01 XP

02 EDU

03 TRN
04 ITL

05 BCOM

06 BPI

07 PN

08 PERF
09 C/I
10 RMN
11 WLscore

D2
Self

Peer

Mgr

SO

Overall individual knowledge rating

6

6

6

7

Number of years in the company
Number of years in the function
Number of years in the industry
Relevance of experience to current job
Level of Education
Proficiency in different languages
Relevance of Education to Job
Number of technical training courses
Number of soft skills training programs
Impact of training on performance
Proficiency in Microsoft Office
Proficiency in SAP
Participation in internal meetings
Participation in external meetings
Rate of internal communications
Rate of external communications
Number of business processes used
Competence
in
using
business
processes
Extent of contacts within the company
Extent of contacts external to the
company
Relevance of contacts to job
Contact acquisition rate
Performance at work
Problem-solving ability
Rate of new ideas suggested
Rate of new ideas applied / implemented
Job Tier
Salary Scale
Willingness/motivation
to
share
knowledge with others

4
4
5
6
4
2
6
3
3
6
7
4
6
6
7
7
6

383

5
6
5

6
6
6
6
7

5
6
5
6
6
6
6
5

7
6
7
7
7

6

6

6

7

7

6

5

7

7

6

5

7

7
7
6
6
6
6

6
6
6
4
6
5

5
5
6
6
5
5
3
3

7
6
7
6
6
6

7

6

5

7
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Appendix 8: MinK Leaflet
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!

Individual Knowledge
Assessment System

“If you can’t measure it, you can’t manage it”
MinK is an innovative framework that empowers organisations in managing
their knowledge by providing an integrated assessment platform.

Multitude of Opportunities

Did you know?

MinK is designed to support organisational
Knowledge Management to enable:

US Fortune 500 companies
lose 31.5 billionddollars a year
by failing to manage
knowledge effectively - Forbes

• Identification of knowledge holders
• Optimal allocation of knowledge assets
• Enhanced knowledge sharing and transfer
• Formulation of knowledge-based training
• Understanding individuals’ contributions to
organisational performance and value creation
• Knowledge-based insights to support
recruitment, restructuring and outsourcing
decisions
• Improved development of KM strategies and
systems

!

Excellent Human Capital
planning solution to
avoid knowledge lo$$

!

!
!

Key Features

!

All-inclusive Measures

Contact Information

3S Group
Dublin Institute of Technology
MinK Index Team
E: info@minkindex.com
F: facebook.com/minkindex
W: www.minkindex.com
www.3Sgroup.ie
!

